THE 


Mariners Magazine ; 
STURMY'S Dh" Bas and Practical Ak Ts, 


CONTAINING, 


The Deſcription and Uſe of the SCA LE of SCALES; 
it being a Mathematical Ruler, that reſolves moſt Mathematical Concluſions: 
And likewiſe the Making and Ute of the Croſteff, Quadrant, and the Quadrat, 


Notarnals,and other moſt Uſeful Inſtruments tor all Artiſts and Navigartors. + 


The ART of NAVIG ATION, Reſolved Geomerrically, 
Inftrumentally, and by Calculation, and by that late Excellent Invention of 
Logarithms, in the Three Principal kinds of Sailing ; with New Tables of the 
Longitude and Latitude of the moſt Eminent Places round the World, from 
the Meridian of the Lizard: And New Exact Tables of the Sun's Declina- 
tion, newly Calculated ; and of the Longitude and Zatitnde, Declination and 
Rig ht Aſcenfion of ſore Eminent Fixed Stars. 


TOGETHER WITH 


A Diſcourſe of the Praftick Part of NAVIGATION, in Working # , 


Ship in all Weathers and Conditions at Sea. 


A New Way of Surveying of Land, by the Mariners Azimuth or Amplitude 
Compaſs ; very eafie and delightful to all ſorrs of Navigators, Mariners, or ochers. 


The ARTof GAUGING all Sorts of VESSELS; and the Meaſuring 
of Timber, Glaſs, Board,Stone, Walls, Ciclings, and Tybngs. 


| The ART of GUNNERY Geomerrically, Inftrumentally, and by a 


moſt eafie way of Calculation, by che Logarnhm Tables, by Addition and Subſtratton, 
in the place of ocher Mens way of Arithmerick, of Malciplication and Diviſion : Alſo, 
Artificial Fire-Works for Sea and Land Service, as alfo for Recreatien and Delight, with 


Figures. | 
ASTRONOMY, Geometrical, Inſtrumental, and by Calculation. 


The ART of DIALLING by a Gnomonical Scale, and likewiſe by 
Calculation ; Making all ſorts of Dials both without Doors and within, upon agy Wall, 


Cieling, or Floor, be they never {o Irtegular, whereſoever the DireR or Refle& Beams of 


the Sun may come. 


WHEREUNTO IS ANNEXED, 


iAn Abridgment of the Penaltics and Forſcitures, by As of Parliaments | 


appoinced, relating to the Cuſtoms and Navigation. 
ALSO, 


A ComeEtnDium of FORTIFICA TION, both Geometrically 
and Inſtrumencally. 


By Capt. SAMUEL STURMY.. 


LONDON, Printed by E. Cott for G, Harloch , W. Fiſker, E. Thomas, and D. Page 3 
and are to be ſold ar cheir Shopsover againſt St, Magnum neer London-bridge, at 
the Poſtern-gate neer Tower-bill, ac the Adam and Eve in Little Britain, and art 
the Anchor and Mariner in Eaft-Smithficld. M D CLXIX. 
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Tothe moſt Auguſt and Moſt Serene 


MATESTY 
CHARLES x: 


King of Great-Britain , France , and Ireland, 
Defender of the Faith, '&... 


AAoft Gracious S overeign, .. 


Pa Our Ma jelties Royal Grandfather 
SAL King Fames, the Peace-maker;ywas 
(8p by the W ifeft of His Age juſtly 
W reputed worthy 'to'be Entituled 
Great Britain's Solomon', tor His 
Wiſdom; Learning, and TESpWwER Governt 
ment,” 
Your + Pious and: Tadicdods Father Kit 
C harles the Firſt His eſteergf the-more Inge- 
nuous and Politer Arts, Scaprure;*Piture, and 
whatever -elſe was Ancierit'or Excelle! div 
hither into His own Galleries and*Cabines, 
and other Noble Palaces of this happy Iſlarel, 
the belt -Monuments of >»Old Greece ; and! of 
Modern Rome-: And:His/own' fecomparable 
Writings will demenſtrate to ſiuteeding Ages, 
how richly he was furniſhed with the beſt kink 
of Knowledge; and. with the truly Celeſtial 
and\Divine Arts] which'appeared in iche whole 
A 2 |, Courſe 


—_— 


The Epiſtle Dedicatory. 


Courſe of His Lite, but moſt of all in His laſt 

Sufferings. 

And now Your Ma; jeſty,, hath not only an 
' Hereditary Claim to Your [Anceſtors Virtues 
and Bleſſings, being by God's miraculous Pro- 
vidence and Drotediion reſtored, and redeemed 
from Your Fathers Calamities ; butherein You 
have infinitely excelled them all, and that in 
the main, in yonw You are the firſt Founder of 
a Royal Inſtitution for the Advancement and 
— ca, of all Noble Arts and Beneficial 
Inventions : So that all the Kings in the Chri- 
ſtian World doemulate Your Great Example, 
and do value themſelves in more, than. 
that ſome o their RR jects do follow and 
adore the Foot- of Your Royal Societ 
And by this har PverlaGing Renown is ht 
dy ſpread over the face of the whole Earth; 
it hath ſurrounded'the Globe by Sea and Land : 
and we who are Borderers on the Shores, and 
all they who inhabite on the deep Seas, are wit- 
neſſes of the pergetual Ecchoes of your Fame, 
with this Averment, That the better Spirits in 
all the Univerſities of Chriſlendom are allured by 
Your Majeſties Luſtre to embrace and rejoyce 
in this Brighter Light, which can never hence- 
forth be extinguiſhed. And this conſtrains as 
well all Your Loyal and T rue-hearted Sub- 
jects, as all Intelligent and.Friendly Foreiners, 
to offer their Applauſes, Veneration, and Ad- 
mMiration, 

Bur © it 15 far above the reach of my Abilities 


ro 
» 


T he ' Epiſtle Deadicatory, 


to make juſt report of theſe Great Deſigns, and 
of all Your Majeſties more than Heroical Ac- 
complithments. And yet I have a more Obli- 
ging and Perſonal Concernment : For as the 
Amplitude and Proſperouſneſs oft Your Ma- 
jeſties Dominions are chiefly maintained by 
Your Majeſties Countenance upon the Mathe- 
matical Arts, and eſpecially of \{avrgatior ; 
{o Your Ma jeſty doth apparently excel all the 
Kings that ever were, 1n this Noble kind of 
Knowledge of the Naval Arts and Sciences. And 
for theſe, and many other good Reaſons, I hold 
it my bounden duty to lay theſe Eflays of my 
beſt Endeavours at Your Royal Feet; and with 
the Proteſtation of a tryed and truſty Sea-man, 
to avouch, T hat not only my beſt Skill in Arts, 
but my Heart and Life alſo, are entirely devo- 
ted BE Your Majeſties Service: And all m -_ 
low Sea-men, and all true-hearted E'ng/7 

do joynin this one Voice God jave King Charles 
the Second. 


oft Gracious Sovereign, 


Your Majeſties moſt Dutiful 
and moſt Obedient Subjef, 


SAMUEL STURMY, 


- — — — 
—— — — - - — 
— —— - —— — 
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To the Honourable SOCIE TY. of 


' MERCHANT-ADVENT URERS 
Of the CITY of 


B-R-.£.99.:.k 60 L.. 


TO THE 


MASTER, WanDEngandASSiSTANTS 
OF THE SAID 


SO CPE: + 


To my Honoured Friends 


Sir Robert Cannand Sir Robert YT eomlans,Knights 
and Baronets , Sir Humfxy Hoke , Sir Henry 
Crefwick, Sir Fobn Raeht , and Sir Thomas 
Langton, Knights, John; Honghby and Fohn 
Kmeght, Fſquires. 


Honourable Gentlemen, 


D Ut of the great Reſpeft I bear to you all of this 
d Society ,, inregard from my Touth 1 have lived: 
W among you, and am 4 Burgeſs of your City; \and 
have been commanded, and a ( ommender', and 
| have ſailed to ſeveral Parts of: the World out of 
> WP this Port , I carinot commit. theſe, ProduFtions of 
my oy Pen to the wide Ocean of fluSuating Opinions; without the aſſu- 
rance of the Protection .of ſome Flonourable Patronage , . as. your 
ſelves , without the Which 1 might baply. appear. muſhepen, and mon- 
$trous to the eye of the World, and uneaſily eſcape ſubmerſion ,* fince 
that as the Tear conſifting of more foul than fair Days, ſo the World 
in truth affords more bittey Blaſts and virulent (enſures of Detra- 
flion, than candid, ſerene , unprejudiced Judgment, Therefore 1 


muſt repair to you, as to Seth's Pillar, which in deſpight*of whole 


Torrents of Oppoſers, and Cataratts of Zoilus bis furious Off- 


ſpring, 


—  — ——— 


ring, will (media inter przlia.) ſecure theſe my poor Labours, 
Jer Ln them as JAN A Stars,*or your-deſerved Ho- 
nours, who of your Funttion are the Pillars of a Country, ſup - 
porting all manner *of Trade 'and Commierce in the World, and, like 
the induſtrious Bee, bringing Honey to every. ones Flive, in adven- 
turing your Eſtates to ſeveral Parts of the World, for the Good of 
many thouſands, which live and depend upon- your Proſperity. I could, 
ith many others, defire, That this City and Society bad m all re- 
ſpeRs the ſame Laws, and (ultoms in all Maritime 4ffairs, as the 
Honourable (ity of London: then would much Loſs, Charge, and 
Damage be prevented, that many times befals your $ hips and Goods ; 
a competent Company of Seq-men, for half, Pay, would attend on 
board at the Ships going out, and coming home, until diſchaxged ; 
, and that Pay would relieve themſelves, thur Wives, and Children, 
and fit them for the V ojage, and be great ſatisfaftion to them for 
their attendance on your” Service : for by the Rules of Charity, T he 
Labourer is worthy of his Hire ; and none deſerve it more than 
Sea-men. Then would your Sea-mens Courage be fortified, Honeſty 
incouraged, and defer Ving Meh rtwarded, and the Reformers of an ill 
Cuſtom be had in everlaſting memory, for the Good they did in their 
Generation. 1 bumbly beg pardon for this Digreſſion, and humbly 
defire that- you would take it into conſideration. For my. part I ever 
did, and ſhall to the utmoſt of my poor abilities endeauour to honour 
this (ity, and will adventure my Life to ſerve this Society in any 
Parts of the World. 

Accept therefore this Off-ſpring of ſome ſpare Hours, improved 
more with an intent for the Publick Good, than for any Private 
Benefit. | 

I ſhall conclude this my Flumble Addreſs with a Temporal and 
Spiritual wiſh, viz. That the Encreaſe of your Treaſures may anſwer 
your Fdazards and\Defires, and that your Virtues and Graces may 
exceed your Treaſures im this Life, and in that to come, may your 
Glories as far tranſcend both, as Heaven doth Earth: And for 
this you bave not only the earneſt Wiſhes, but the cordial Prayer: of, 


Your Honours moſt humble-Servitor 


c ma Fr to be Commanded, 


SAMUEL STURMY. 
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TheFpiſtle Dedicatory. | 


the Fortunes of this Life are Follies, Thus I ram- 
bled over all-theſe-Parhemat ical Inventions or 
Sciences, ; Wherefore (Honcurdble Sirs) 1 hs 
ving Compoſed, out of my poor Studies, this Mi- 
ſcellany, and confaderins, there Was nothing, m it 
more wſefalifor your Service than the Art of Sur- 
veying, 4z0wing that you beſtolp Surveyors Offices 
pon many , but drvers may be Wanting, in the 
Kpowledge and I. abanr of the Art ; wry ſelf once 
enzoyed both in your Honours Service, by the 
Rind thankful Remembrance of my much Honou- 
ret Patron? bnt- Pyvy ſoon echpſed my Office 
without deſert, and left me only my Art: There- 
fore (as St. Paul ſaith tn another C aſe) 1 will wait 
with Patienceuntil my Change will come ; and 
inthe mean time 1am your Honours humble Ser- 
vant, and humbly ordioare theſe my poor L abours 
at your Honours Feet, begging your Patronage 
thereof ; knowing, T hat there Was never any 
thing ſo well contrived by the it of Man, that 
bath not been ſubjet to the Cenſure and Mif- 
conſtruftion of the Enyious : NC or do | at this time 
(in the T'roduftion of this) expett Immunity from 
the Cenſorious ('rittcks of this preſent Age ; yet 
for ſuch was, this Work never mtended, but only 
for the Fudicrous, Whoſe candid Cenſures I dare 
abide : But yet not without labour and difficul- 
ty can Books. have paſſage intothe World ; there: 
fore.tothe end the placid Fruits of wy my La- 
ours (now grown up among, the wild Grapes of 
the: Field) may be cheriſhed and preſerved from 
the turbulent Storms of diſcontented Spirits , it 
5 now 
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now being come 
maſt rea 
nourable Ferſous 


Arms of your 
chion ; not doubting, but t No! 
and diſpel the moſt dark and miſty Glands aſcelteh. 
ing, our Horizon ; which Will not a lutle firengthen 
both my preſent and future Undertakings foe the 
Pablick Good, and excite the Author to a gyate- 
ful Acknowledgment of goo emorable Virtues, 
and to echo forth the Praiſes due to your 
I ames and Eminencies, All that I have endea- 
vonred, 15 to profit others, and to make my diligent 
and fiudious Reader and Praticioner able to be- 
nefit his Connery (Which,certts.s no more than the 
Common Law of Humanity requires at all our 
Hands) . and: not., 1s done, to | oa0 therr T rea- 
ſures in the Aſhes of Oblivion; which puts me in 
mind of that excellent Saying of Tullie, Non no- 
bis ſolum nati ſumus, Yherefore ( Honourable 


Sits ) I have. n and ſuc- 
OY a NOR TD R62% lay 4 
the Art of Surveying, a new way, by the \1a- 
riners Sea-Compaſs, Which & the beſt Inſlrument 
for their uſe and purpoſe, it agreeing ſo neer their 
T wel e Nob, 4 Sea, 57 ayore fer _ 
difference. likewiſe -1 have ed t 

Sea-men the ras Art of Surweymg and 
Gauging alt ſorts of Veſſels, and plain Superſi- 
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Courteous Reader. 


Arhematical Studies have for theſe many Years been 

much negle&ed, if not contemned ; yet have there 
# been ſo many rare Inventions found, even by Men of 

3 our own Nation, that nothing now ſcems almoſt poſ- 
ſible ro be added more. As 1n other Studies, ſo we 
z may ſay in theſe, Nil ditum quod 'non dittum pri : 
We at the" leaſt muſt needs acknowledge, Thar 1n this 
we have preſented thee with nothing new, nothing 

that is our own. Ex integra greca,  integram Comadiam hodie ſum atturus, Qui edefic en 
ſaith Terexce, «11 _ excellent Comedian, in his Heawtontimorumenes, —_ place, 
Tranſlation was ts » Tranſcription,Colletion,and C bY. 
| ors we have en m——_ Thaz he firſt cm _ >> why 


Foundations trop bafle. 
of thoſe Studies (which were not to be known until now, but by being ,, , ... ..,, 
- acquainted with many Books) might in a due method, and a perſpicuous wa awre at 
- manner, be as it were at once preſcnted tothy view. paſs by, 
The Matter, being Mathematical and Practical Arts of my own pra- j* — 
Aice, I can the better avouch the eaſe and rruth of them to all ingenuous bigh. 
Pra&icioners, and unto ſuch as have as yet learned nothing but _45irh- 
metichk, 
To that purpoſe, we have at firſt laid down ſuch Propoſitions, as all 
young Seamen are orſhould be perfe& in, concerninz the Compals, and 
the Moon's Motion, Inſtrumentally and Arithmetically ; and bygt, in the 
ſame manner, how to know the Rules of the Ebbing and Flowingot the 
Sea, with the Rules of Timeot Flood and High-warcr in any Port in the 
Woarld ; witha Diſcourſe of the-PraQtick Part of Navigation, in working 
of a Ship in all Caſes and Conditions of Weacher at Sea, to the beſt of 
my Experience. 
And the ABC of Geometry, its Definitiens and Geometrical Pro- 
blems, our of Exclid and others, as muſt, be known to ſuch as would 
know the Nature and Mcnſuration of Triezgles, Next, Ve have proceeded 
to the Deſcriptions of all the moſt uſeful Inſtruments for Artiſts and Na- 
vigators ; as the Scale of Seales, which is 2 Mathemarical Ruler, that re- 
folves all Mathematical Rules whatſoever : And we our ſelves have fitted . 
Tables and —_—_— in char manner, as we preſume has not been done 
in that plainneſs, and ſo-cafie to be undetftood , by any Man before. - 
There is the Diagrarss and Tables together, both Natural and Artibcial ; 
arid the Scale, and its Making and Ule follows. Secondly, The Making 
and Uſe of the Traverſe-Scale of Artificial Points and Quarters; The Ma- 
king of the Quadrant and Index, and their ready Ule in Aſtronomy and Na- 
v1gation ; and the Protratfor ; The Projeftion and Uſe of the NocFurnal, 
and new Tables of the North Stars Declination, And on the back-fide arc 
32 of the moſt uſeful Stars in the Heaven for Navigators, and its Ute ; 
2 with 
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with Tables of the Longitude and Latitude, Right Aſcenfion and Declinati- 
en; The Deſcription and Ule of the Rays » Davis his Quadrant ; as 
alſo a new Quadrant and Quadrat, that I uſe my felt at Land and Sea; A 
Conſtant Kalender, joyned with the Tables of the Sans Declination, for 
32 years to come, And, Thirdly, The Nature and Quality of Trieng es. 
And, Fourthly, Of Sailing by thc Plain Sea-Charr, and the Uncertainty 
thereof; and of Navigation by cMercator, or Mr. Wright's Projection, 
and by the neereſt way of Sailing by the Globe, or archot a Great Circle ;, 
with the making of the True Sea-Chart, Geometrically, Arithmetically, 
and Inſtrumentally, as the true way of keeping a Sea-Journal at Sea, very 
calie at once by Plain, Mercator, or' Great Circle Sailing ; with new Ta- 
bles of Longitude and Latitude round the World, from the Meridian of 
the Lizard, rerminating at 180 deg. Eaſt and Weſt of that Meridian, 

The Fifth Book, The Art of Surveying of Land by the Sea Azimuth or 
Amplitude (ompaſs, very ealie and aſefaf or Sea-men : The Art of Gau- 
ging of all ſorts of Yeſſels, and Meaſuring of Timber, Stone, and Glaſs, 
4 Ships, Geometrically, Inſtrumentally, and Arithmetically ; and a 
moſt exccllent Ganners Scale, with the calielt way of Gwnzery that hath 
been writ by any : For what Nathaniel Nye hath done by Arithmetick, 
the Square and Cube, and their Roots, which is the hardeſt fort of Arith- 
metick, by Maltiplication and Diviſion, 1 have done by the Log arithme 
Tables, by Addition and Swbſtraition, and likewiſe Geometrically and In- 
ſtrumentally. The Scale ſhews at once, inamoment, the ready Dimenfi- 
ons of twenty ſorts of moſt uſeful Ordnance, from a Baſe to a Cannon- 
Royal, thcir length, and weight of che Gun, Powder, and Shot, and Ta- 
bles of weight of Shot of Lead, Iron, and Stone z with a Table of Righe 
Ranges and Point Blanks ; with a Plain Scale and Dialling Scale, Quadrant, 
and Qu4drat, for taking of Heights and Diſtances ; with a Line of 1nches 
and Nwnbers, for the ready working all other Proportions of Solids, or 
otherwiſe ; being a moſt uſeful Inſtrument for all Land and Sea Gunners : 
But moſt eſpecially I do adviſe all Sea Gunners to carry one of thoſe moſt 
uſcful Inſtruments in his Pocket, and by our DireRions learn the Ufe per- 
fealy of them. I am aſhamed to hear how ſenſleſly many Sea Gunners 


"will talk of. rhe Are, and know little or nothing therein, bur only how to 


ſpunge, lad2, and fire a Gun at Random, without any Rules of finding 
the Diſpart, thickneſs of ghe Mettle in all places, and proportion any 
Charge of Powder thereto, and other Rules which ſhould be known. 
Heretn how many of them are defe&ive ? And to ſupply that defeR, I 
have taken this pains in the Art, to the end to help all rd as are ingenu- 
ous, and willing to learn : As alſo, all manner of Artificial Fire-works 


- and Rockets, with their Figures and Fiery Arrows, Granadoes, and Pors. 


The Sixth Book is the Art of Aſtronomy, containing the Definition of the 
Circle of the Spheres, with the manner how to reſolve all the moſt ne- 
cellary Propoſitions thereto belonging, by aLine of Chords and Sies, and 
Chords and Tangents, and half Tangents, Geometrically and by Calcula- 
tion, by the Zogarithme Tables of Artificial Sines and Taxgents: And all 
uletul Aſtronomical Propoſitions appertaning to the Firſt Motion; and 
Tables for racing always the Suns true place ; being all of extraordinary 
uſe, and made plain. to the meaneſt Capacity. 

Scventhly, Lie Seventh Book is the Art of Dialling by the Gnomonical 

| Scale, 
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Scale, with the Diagram and making of the ſaid Scales, with Tables alſo 
in the Second Book deſcribed ; with the Fundamental Diagram of all Scales 
0 the Ruler, as allo by Calculation, ſhewing the making of all ſorts of 
Dtals, both within doors and without upon any Wall, Ceiling, or Floor, 
be they never ſo irregular, whereſoever the dire or refl Beams of 
the Sun may fs any Zatitude ; and how to find the true Hour of 
the Night by the Moew and Stars ; and how to Colour, Guild, and Paint 
Dials ; and hew to faſten the Gnomen in Stone or Wood, Ve have in- 
lifted the more. upon it, and by our Explanation have ehdeavoured to 
make it plain and eafie, ir being all our own Practical Arts; ſo that nothi 
may be wanting, which either former Ages or our own (by Gods Bleſ- 
ling and their-Induſtry) have afforded ro-.us. Ve have to the Artifici 
Canon added our of Mr, wing's Harmonicon Celeſte, page 263. the Rules to 
be taken and obſerved in uſe of Mr. Gunter's Canen of d4rtificial Sines and 
Taxgents, and Mr. Brigs his Canon of Logarithme Numbers , as in that 
Form, and in zhis Work, we-have made uſe-oef his DireRions in the 
Aſtronomical Calculation, and-;the- | by our own Rules ; 
and of Mr. Norwoed's Advice in Navigation, ab by Demonſtration our 
own ( the way of our uſual praQtice ar Sea in _—_— Fournal ) "and 
for the Longitude and Latitude of Places, we have had the beſt E 

ence we could. procure from the ableſt Pilots and Maſters that have been 
in the ſcveral Places of the World, and likewiſe of our own Obſervation 
of ſeveral Places in the weſt-indies, and other Parts of the World; to- 
gether comparing of chein with ſeveral Tables, formerly made and lately 
correaed, and fitted for a «Meridian ob our own Country, and the prin- 
ci AJ" of this Land, for thy eaſe ; the Zizerd being the farewel Cape 
tro moſt Ships that ſail out of the Britiſh Seas, any way to the South or 
weſt, and likewiſe the firſt Land made at their return home z and therefore 
ir muſt needs be very uſctul for all Northern and Southern Navigators in 
their Voyages, with great caſe and exadneſs. 


It's nothing new, mor does it come by chance, 
That Art i ewyy d ſtill by Ignorance. 


Far the Art of Gauging, I have conferred with Mr. Philip Staymred, Ma- 
thematician and Gager in Briſtol ; and all the Rules that have been laid 
down. in the following"Treatiſe, are moſt exa&t and cafie to the meaneſt 
Capacity of-ſuch as arc skllful-ia £4ithwetick ; bur with a great deal of 
Labour, Study, Care, and Charge, in the Tryal of the Praftice of them 
by our ſelf: which may be conlidered by the Ingenuous Practicioners, 
though much more abuled by ignorant Momw and his Mates, who make 
it their buſineſs to ſcoff, deride, affront, and abuſe all ſuch as are Inge- 
nious, and pretend tohave any thing more than themſelves z and you ſhall 
know them by their railing Diſcourſe of any Ingenious Work or Artiſt. 
For ſuch Loiterers there is a' pair of Stocks firred in Hell by the Devil, 
where for their malice, abuſes, curſed railings, and villainous revilings 
of thoſe that Study the Honour of their Country to Poſteriry, the harm- 
leſs ſtudy of Virtue, and praiſe-worthy commendation of all good honeſt- 
minded men ; I ſay, ſuch 2fomuſſes will have their Heads in ſuch Stocks, 
and their Tails Jaſh'd by the Devils for ever, for rheir malice and _ if 

a & they 
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Tothe Reader. 


they give it not over, and repent of it in time. But for all honeſt-minded 
men that love Arts and Sciences, Theorical and Practical, God doth give 
them his Spirit to guide themin all-Lawtul Arts, to the knowledge there- 
of, beording to their defire of him. 

Others that have cither ſpent more time,- or made a farther progreſs in 
theſe raviſhing Studics, might (if they would have taken the pains) have 
haply preſented thee with moresin a leſs room ; but the moſt of this was 
at the firſt colle&ed for our private uſe, and direQion of our three Bro- 
thers and Son ; but now publiſhed for the good of others. Nevertheleſs, 


I am not ignorant, how that hever any man living, in his —_— could 


pleaſe the phanſie of all men, 'neither do I expe to be the firſt. To 
pleaſe the envious, I cannot ;+ for they arc reſolute : To content the 
{cornful, I wilbnor attempt it :-'To flatter the haughty, were much folly : 
To diflwade the capricious, were needleſs ; and ro perſwade the courte- 
ous, Were y.. Lerevery one do as his-Gezims doth beſt diſpoſe 
him,, take where he pleaſerh, read whar he- liketh, and leave what he 
liketh\hot. For my © {I have with mach diligence and ind 
waded through muany Migpmarical Difticalties, 'and have removed an 
drawn \back the Curtain of Darkneſs from off our Ezelih Horizon, in 
alir- Mathematical and Praitival Arts followmg. 

.Laſtly, I deſire the Judicious Reader, if he-chance ro meet with any 
Errars (as ſome may happen ity a/WVork "of this Nature) that he wonld 
courteoully amend; chem, andnet with cavillation ungratefully requite 
my. painful Labours.  Haply, if this find acceptance, it may encour 
me to publiſh ſome other thing, which perhaps may give thee much (a- 
tisfaction, and be-commegiousts my Country-mey of England. Vale. 


"8 


Tours, and Urania's Servant, 
St. Georges Pill, 


10 Novemb. , + Hh 
1667. 


SAMUEL STURMY. 
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To his Ingenious and Induſtrions Friend 
Capt. SAMUEL STURMY. ; 
A double Acroftick. 


$ —uch Noble Captains Honour well deſerve, 
Ams to their atmoſs, King and Country ferve ; 
M- «keg their Skull and Pradtice known 
U-zto all atheys who will Learning own. Se 
E —aſt, Weſt, North; 'South; thy Compaſs will them guide, 
Left they ſbould*«wantler "with exrh Wind and Tide. 
NILES \ wit wAt cv —_ 

S —tir up. thy Noble Genius, and go os ; 

i i T by. Book hull hoe when thou art dead and gon, 
Unto thy Glory :* and proud Braggards will 

— —-— R -cpize they contd net like thee their Skill. 

M-omus may carp, but from all honeſt Hearts 
Y —0u'l Thanks have for your Mae&AzineEg or ARTS. 


| S.—ome ahen, when they this Mae's tx x ſoit ſoy,' 
A—nd note the Author, preſently will cry, 
M—ary ſuch Captains mundo tht Trade : 
Unlock theſe Secrets, all are Captains made. 
E —nwy thus, Devil-lir, will keep" wen blind, 
L—et Noble Sons of Art be free and kind. 


S —o well flor d, Captains « thy MAGAZINE)» 

T —hat 'twill invite. all forts + This\Bufb of mine , 
U-zto thy Wine is needleſs... AMY men ſhall 

R —cap Profit by thy Lahayurs : and if all 

M-en thu would add their Talents unte thine, 

Y -0#'d ſoon compleat. « famous MAGKX.21NE- 


Non nobis ſolu oati ſumns; 


HenxY PHJLLIPPES. 


Pg," a , 


To 


To His Worthy Friend the Author” 
Captain. S, 4 MUEL S$STURMY, 
| On his BOOK Encituled, 
The MARkINER's MAGAZINE, 
Qyer geote Reader, ſearch this. Magazin, 
tell me thew what thou haſt therein : 
Thou canſt not chuſe but ſay, There is ſuch ftore 
Of Mathemartick Arts, there weeds wo more. 
well, te be brief, ſhould 1 extel thy Fame, | 
"T would be in vain : Thy Book ſhall do the ſame. 


PruaLae STAINKED. 


_ O00" 


— —_—_ 


| To his Jakicives Friend the Author 
Capt, SAMUEL STURMY, 
ON HES FL, 


MAGAZINE of ARTS. 


EADER, Swroey, with an impartial Eye, , 
The Care, 'the Pains, the Arr; the inde Y, 
And Charge, at which the Author, Yong, hath been, | 
To Store (oith Plemy) this bit MAGAZEEN; - 
Or, rather, MagT Or AxTs; where you may buy 
(For little Money) IN GnNUTTY: 
And be Partaker of thoſe Arts we call 
— IIS 24 T1C4L 3 
He having taken Pains on t and Shore, 
Graſping and Grap'ling Se bs Store ; 
414 after all bi oil avd Pains (thw ſpent) 
Gives i his Country for , a». Ornament, 
Ranſack this CASCATR (therefore) where you! find 
Plenty of Jawa rL s to adorn the Mind. 


Geometry. And firſt, ic repreſented to your E 
Selefted Problems is GExOMET *e. 


Navigation. In NAVIGATION Rules it doth afford, 
will make Men Sea-men &re they go d : 
And when Embarked on the Ocean far, 

May Steer from th Artick to t& Antartick Star ; 


And ſe, with Prudence, may s Voyage make 
Over the Ocean's Univerſal Lake : 
No Places xſkanee bindring of Commerce, 
Having free Traffick through the Uuiverlc. 


The GxODECIAN, in this Book, may have Surveying, 
Rules to Survey his Land, and then his Graxe, 


Vixzxius nov will find it ne hard Tak Gauging: 
To know he hath his Due, and Gauge bi Cask, 


Here MulnirRAGUsS certain Skill may gain Gunnery, 
To reach his Mark, making no Shot in vain, 


Deſcrying how the Spheres to underfiand ; 
Unlocking all the Hidden Ber aL | 
And Secret Myſtrics i» ASTRONOMY. 


And fair 1's A M.A leads you by the Hand, Aſtronomy. 


In HOROMETRIA Skill you may attain, yg 
To trace Sol's Caurle.out on 4 Dial Plain. Dialling 


And the MUNITOR hither may reſors Ie” T9" 
For Rules whereby to Fabricate bw Forr, Er INN 
To wow, 5; Myne, and l/apconces riſe 
Azpainſt his Foes, te his Renown and, Praiſe. 


And to the Trader it will be « Trealure, 
Tielding him Knowledge both in Weights «nd Meaſure. 


with this, and ſuch like beneficial Skill, 
Our Author This bis MaGAZINE did poll; 
And that for th Good and Benefit of thoſe 
Who honour. Vertue, aud to Vice are Foes. 

Conſider, then, th' elaborate Pains he took, 

And thank him as thou profit ſt by bis BOOK. 


Witt. LEBYBOURN; 


To 


In Praiſe of his Dear Friend the Author, for his Az T, 
Capt. $ AMUE L'STURMY. 


ur Artift bord I am ſo bold to tell ye, 
Treats of no Toys, nor does be Baubles ſell yt ; 

Thowgh ſuch like ſtuff indeed, it well may be, 
Y have met # th Mathematicks Theory : 
where he is for the Practick, and does Ticke 
All ſuch as but Theorically write. 
"Tis much and high, *you'l ſay; but "tis as ſure, 
Such Pratick Works for ever will endure. 
And As pt Nato ar a b ore, 
Theſe , where Ns our +4. rore. 
Here «# no trivial Tr or frothy Rhimes, 
To Drunka#ds gr at & their rippling - times. 
Here's no Actoſticks, ner #o Anagramss 
In Combs"and > ys "for t# Barbarians : 
Much leſs — pigtams, and fach like Toys, 
For Children fit, or at ap wp beſt for Boys: 


No novel Romane&, oF: Plays, 
To wear out Time vey, Al wif r pak our Days. . 
The Matter here & axd bigh, 


That bears 'hit Ne o the Starry Shy. 
But if” you neerly mark him, and his End, 
You wo confeſs,” he hoth them ill tranſcend, 


WILLIAM BERWICK, jun 


- 


The AuruattwHisBoor c 


Unfaſbion'd as thou art ; expreſs the 
And Language of- Fame dſerntenced Sire, 
who hardly ranſons d Babe from fire, 
To offer to the 'World, Lv gamers rv 
ws timeleſs Preſs of. be oem yn OF 
Thou art no levely Darling, '4 ts 
The Lills of roms; uo Delight =» 


Their melancholy Temper 
1 afeft... 


. who 

A idle Toys, but what. t 

No lucky Plane darted Garth hu \Rajvs 
To promiſe loue unzo thy Infaxt 


vo 6 Fra thog ; feet Þrabryon of ie Brin, 


, | %\ 


Th mai, fl ae ts Ye for Slaves, 

who ſell : 8: Trmnane | 
Thos ——_ guilty of thits blame go 1 
which © the fes | the. Zatenes: fhawe 
Thou maiſt Fg 


| + knew 4. 2; ""j 
How eas ly can leneronct puteftare\. wy wt. 
The comlieſs weeds thy. non wear ? > os 
When all the Siftexs\ op aur 
Are oft ſworn SETVGPENES | 
And our Yenowne ye Vier 
To fee her Garden oſaRqaith Cadenius Sens, ” \ ”" 
whoſe Birth is mutyal: Strife, — 

Is only to be born; $01, WIRE. 
Promerhgus & chain 
To Regd 4. lite, Firerfrom evighty\Jovey vuiiit | 


To People new the world, that we may oo 
_— pr. YLOR Hf 6) Wew: 


To ge therefore; wh Mn nes ft Love. 


when thou arriu'ſt at Court, t ing mart fo 
Some Friends aſfiſtance, to prepare- thee way ; 
LAs in 4 cloudy mor 7 heve 
When envious V, me from the San. 
_ When all elſe _ thaw buankly 
To bee Kiſs > Mazcenas Hand : 
If He wvouchſefe 4 Look to guild thy Staxe, 
Proclaime Him Noble, thy ſelf Fortunate. 


21 Qt 


©. 


Bride. ad aw 


129 19919411 
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!(THE 
AUTHOR'S ,COMPLAINT. 


Ow in theſe" days tye Avtifts now regarded ! 
No, not ſo 'muth is Oil or Ink rewarded, 

Tet ſhall a Sycophant, «er Rhiming Knave, 
If be but Impudence 'anil gay Clothes heve, 
Can harp ſorve ſcurr low Feft or Tale, _ 
(Thong h times toldly and 7 t# City flale) 
Command 4 Great Many Ear, perhaps be able 
To prefer Suits, and elbow at his Table, 
wear ſpeaking Pockets, boaſt whom he doth ſerve ; 
When meriting Mew may either | 


| gr 
Or ſirew ſweet fragrant Roſes inthe place. 
if Le loves ba. and intends to pens 
1 wiſh to taſte bis Bounty whilſt 7 brve, 
What do 1 cares" when Fares my Thred have ſpun, 
Theugh PBriars and Theyws my Greve ſhall vuer-rus. 


eurrir Mercator'ad Indos, 


Impiger 


Per mare. 
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The ConTENnTs of the SEvEN Books 
OF THE 


MARINER'S MAGAZINE. 


BooxXx 
He Deſcription of Navigation in general, | Page 1 
i Of wat 6 ml FR ee Tan en ae Prattick Pars: dad ofthe 
Compaſs ; and how to divide the Circles and Parts. 3 
The Moon's Motion, and the Ebbing and Flowing of the Sea. 6 
The making a moſt uſeful 1 for. the Moon. | +:% ibid. 
The V ariation- Compaſs, and the Uſe thereef,. in 10 Propoſitions. ibid. 
The finding the Golden Number, or Prime, and Epatt, ng ts the Engliſh 
Accompt, and all #ther things relating 10 the Moon and Tides, Arithmeti- 
cally. MEE 9 
The Praftick Part of Navigation, in Working 4 Ship in all Weathers and 
Conditions at Sea. Ic,to 22 
Geometrical Defunit ions. 22 
Geometrical Problems. 28, ca43 

Book 1. 


He on — on of Infiruments is geners!. P 

joy warn of the Fundamental Diagram , and Tables * the 

-  onaking of the Lines of Chords and Rumbs," as alſo of Sinet, Tangentt, and 
Secants Natural, on the Scale ,, and of what Inſtruments you muſt be pro- 
vided with before you can make nts for Mathematical Uſes, 47 
The Explanation of the other half of the former Semicircle, being 4 Deſeri- 
prion of the Fundamental Diagram of the Dialling Scale on the Mathema- 

_ . Tical Ruler ; with « Table for the dividing of the Hours and Minutes on the 
©" ſame; 4 Table for the dividing of the Gnomon-line en the Scale, called by 
ſome a Line of Latitudes , as alſo « Table of Tangents for five Hours, to 


every frve Minutes of an Hour, for the inlerging the Hour-line Scale. 55 
The Scales or Lines on the back-ſide of the gon. dau Ruler, viz. A Line 
of Artificial Numbers, with'a Table how to make the” ſame; A Table of 
Artificial Tangents, and how to make the Lint ; as alſs a Table of Artifi- 

- bg cial 
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The Contents. 


cial Sines ; T be —_—_ of Mercator's Meridian Live, by our T. able of 
Meridional Parts, in Leagues ang 10 parts of a League: And the eAiqui- 
nottial is the Line of Equal parts, by which the Table of Numbers were 


taken out, and the' made by. Page 58 
How to b ate and nc Table far the Prvifion of the Scale of Reduction, 


OE ' aſe thereof. tha 
le for the diviſion and making of the Artificial Rumbs, or Points, Halfs, 
and Quarters, on the Traverſe Scale. 63 


How to make a Quadrant, which will reſolue many Queſtions in Aſtronomy by 
' "the helpof an Tndexs, and alſd (try uſeful in Navigation ; with the' ſe 


thereof in Aſtronomy and Navigation, in ſeven Sections. 64 
To find how many Leagues do anſwer to every Rumb and Quarter, im fix Pro- 

poſitions in Navization, es 70 
How 10buati 4 uſeful erethefter” 


7I 

The Projettion of the Notturnal, and the Uſe there by the North Star. 73 

How. to uſe the Pole Stars Declination, and thereby to get the. Latitude, with 

the Table. 74 

How to make 4 moſt uſeful Inſtrument of the Stars on the back fide of the No- 

Hurnal, and by it to know moſt readily when -r4 of 37 of the moſt notable 

2 $#ars will come to the LAGER? what es of nts, any time ofthe 

N x ep; Sumo 25s th Log Latitude from 

 thebeginni pe: T0yx; be Right | Aſetnflow and Dichna- 
tion of 31 4 b $e note fed 5 as Calculated Fir hii Tae 

-| les, Reftified from the Tear of our Loyd 1677. | —_ 

Thevſe 4 6 np ont Inſtrument of the Stars, how tv know the Hoar vf 

| #he Night any Stay comes to the Meridian int any Latitude ; and how to kyjow 
\\ what Stars art tm Conyſ# at any Time or Day of the Year. 7 

The Deſcription and Uſe of 3 Stars called the Crofiers. 


SF [Degeviptie of the making of the Croſs-ftaff, and how to aſe the ſame falh. 


79, to 85 
” Deſcription and Uſe of the Quadrant or Back-ſtaff, in fix Propoſitions, de- 
+ elaring the Uſe thereof in all Obſervations. $ 


The Deſcription and Uſe of the moſt uſeful Ry rant for the taking of Als 
tudes of the Sur or Stars, on re or Sea, backwards or forwards, or pr 
other Altitude of Hills, Trees, Caſtles, or Things whatſoever. 

A Conſtant Kalendar or Almanack for 300 Tears.; but more exattl "Wi 
. » for 19 Teaxsgybeing the Cixcle'af the Moen, or the Goldew- Xi p 
new exatt T ables of the Suns Declination,. retiified by the biſb Hypo eſis 
_ the Keeper andthe __ _—_ſ—_ \ *-* \TOFz 20TZZ 


TW. away 


Cu ns I. Y: the Paths ant ale Trians les.” Page 32 
Os Barone el Hee as. 0 
of Rio bt-lined Triang her tp led cr Oblique-anpled ; and 
the ſeveral Caſes hs "ehtved bot by Ta Tables, and alſs by t Line { 
"-Aftifteial Numbers, Sines, and Tangents. 
Caszs I. is Rig ht- angled Plain Triangle, the Baſe and the Angle at Þr' 
mag being groen, to fond the Perpendicular, 126 
Cass II, 


The Contents, 


CASE IL The Baſe aad the Angle at the Boſe being 6 given, to find the Hy- 
pathennſ, al. Page 127 

Cassz 1. The Hypothenuſal and Angle at the Baſe being given, to Je 
the Perpentlicular, 

Cas pgs The Hypothengſal and Angle. at the Beſe bring given, to Fr 
the Baſe 129 

CasE V. Let the Perpendicular be the Difference of Latitude 2.53 Leagues, 
and the Angle at C beS W b W 1 deg. 45 min. Weſterly, or 58 cg. let 
it be given ; to find the Hypothenuſal. 129 

Cassz VI. The Hypothenuſal ar Diſtance ſailed, the Perpendienlar of Diffe- 


rence of Latitude given, to find the Kumb. x30 
Cassz VIL The Hypothenuſal, and the Parallel of Longitude, and the Ra- 
dies gruen, to find the Rumb or Courſe ſailed. ibid, 
Casz VII, Heving tw6 Angles and a Side oppoſute'to ome of them given, 
to find the Side oppoſite t4 the other. 131 
Cast IX. Two Sides and an Angle oppoſite to one of them being given, to 
- find the Angle oppoſite unto the other. I33 
C ASE X. Having two ;.d and the Angle comtained by them given, to 
find either of the other + ibid; 


Cussz XI. Two Sides he contalugs Angle giueh, to + find the third 
Side, r34 
Cass XIL-Three Sides i an gps Triangle being given, to find the 


Angles, © ibid. 
Boox IV, | 

C HAP 1. 'Oj Sailing by the Plain Chart, and the Qncertaintics there- 

of y *and of Navigation, with its parts, Page I [37 


Queſtions of Savling by the ordinary Sea-Chart, 
© Hap. II. Declaring what muſt be ebſeryed by all that keep Arcaiog *f 
4 Ships Way ;" and to. find the true Point wd the Ship at any time, _ 
80 the Plain Chart. 
Direttions how we do keep our Reghonings at Seg by the Log-board, and a > 


our Fournal Book. 145 
Cava; Il, A formal and exact way of ſerving gs pris 
4  8e4- » \o\ Wit} 44 147 


. d/o Table for every Point, Half-Paint: z and Quan Mais of the 
«ſs, to-the hundredth part of 4 League vr Mile, which groves the 
the Meridian 


ence of. Lajitude 149 

£ ne and Uſe of the T, ables, with 4 Foermel from Lundy to Barbadoes 
, by the Plain (hart. x53 
The Plain Sea Chart, an incrmbrerale UJe thereof... r56 


CitAy. IV. How to corrett the Accompt when the Dead Latitude fers 


© from the Latitude by Obſervation. Is7 
HAP. V. How to allow for known Currents, in elfimuting the Shove 


Canr ſe and Diſtance, ». I59; 160 
CHAP. VI, (uric Queſtions in Nevigetin, and how to reſolve them Ge- 
, QweFrically and by Calcnlatron. I6x- 


Cuay. VII. The: diſagreement hen aleeithas Sea-Chart and the 
Globe ; 
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Globe, and the agreement betwixt the Globe and the True Sea-Chart, made 
after Mercator's way, or Mr, Edward Wright's Projettion ; with the uſe 
thereof. Page 166 

A Table of Merilional Parts to the tenth part of a League, 4nd for every 
10 AMinntes of Latitude, from the eAiquinothal to the Poles, with the uſe 
thereof in Mercator's porn { , Geometrically and by (alculation. 169 

C HA'P. VIII. How to 4 Particular Sea-Chart according to Mercator 
and Mr. \Nright's Projection. 174 

Cn a e. IX. The Projettion of the Meridian-line by Geometry ; and how to 
make « Stale of Leagues for to meaſure Diſtances in any Latitude. 184,185 

Cnae, X. The way of Sailing by « Great Circle. 176 

Cu 4». XI. ' How to' find the true diſtance of Places, one of them having no 
Latitude, _o other having Latituae aud Difference of Longitude leſs than 
180 deg. 'T\ fond (21) Thos Diftance in a Great Cerele (2) The diretF 
a agr of ns firſt Place from the ſecond, (3) And the ſecond Place from 
bal 179 

Cx Fe Vs0. * The Deſcription of the Globe inPlano, and the ſeveral _ 
clufions wrong ht thereby. 

CHavy. XIIL To Calculate the Arch of 4 Great Circle for every Hi o or 
tenth Degree of Latitude or Longitude. 

CHaeP. IV. How by the Scale of Tangents to make 4 part of the Globe is 
\ Plano, whereby you may trace wt the Latifudes to every Degree of Longi- 
tide, or every 5 or 10 Degrees, 4s neer as you will defire, without Calcu- 
lation. 

Cmna vp. XV. By the Latitude, and Difference of Longitude from the ohh. 
quity, to find the true Great Cireles Diſtance. I96 

CHayP. XVI. How to make the Trueſt Sea-Chart, and the Uſe thereof in 
Mercator's and Great Circle Sailing, called 4 General Chart. 200 

CHavp. XVII. How to keep 4 true and perfett See Fowl 7pm Sailing 
and the True Sea-Chart, together with the Explanation t reef. 202. 

Cn ave. XVIII. 4 Deſer pie of the Table of the Latitude and Longitude 


of Places, and the way how to find both, 206 
| Book V. Wh 
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- metick. 
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How to meaſure 4 piece of _ 2s in Now of a Setter; a6 
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Heving the Content of 4 piece of Ground in Acres, to bow many Perch of 
that Scale was contained in ane inch whereby is pos we 'tbi 
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ale thereof, by the Compaſs. Page 11 
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Angle thereof. 
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Book. 
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tion, 21 
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aud to protratt as it were a Map rags A the (ompaſy and Plain Scale, 24 
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The Deſcription of t ar St (4% 2 
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So dle." en ibid, 
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How to meaſure. «Wall of en Hoſe in form of # lon Square. ibid, 
How £0. oſure Boards, Glaſs, Pavement, Wainſtet, and rhe Be. J8 
Hyw to meaſure ſolid Bodies, as Timber and Stone. " ibid, 
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. in the 39 
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Kent megfere append yirenf"taper Tinker 41 
Haw tos meaſure #Proamudal piece of Timber," \ | ibid. 
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Set. 53 4s likewiſe row by the Log arithm Tables and Addition and Sub 
on, to Reſolve with wonderful ea caſe all Concluſions in the Art of Guamery. 50 
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RF How) to find what Pro = is between Bullets of Iron, Lead, and 
Stone ; by knawing the weight of one Shot of Iron, ty find the weight of 
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Sec, & How by knowing the weight of ane Pijcxe or Ordnance, to find the 
weight of another. Piece of "the ſame ſhape, and the ſame Metal, or ” 
other Metal. 
Sect. 9. How gegen PTS fame allo the fn 
ee nie ar ws (a) _ 8 
Ct. 10. How by knowing Quantity Powder ane Ploes je 
. Ordnance, to know how much will load. any other Piece whatſoever. 56 
How to make the true Diſpart of any trac beared Piece of Orimnance, ren 
wiſe, to know whether the Piece -s, Chanber-boared, 1 
To know what Diameters every Shat muſt he'of to fit axy Picte of Ordunc 5 
To find what Flaws, Cracks, or. Honey-combs ave im any 
and likewiſe to find whether a Piece of Ordnance be or 200; —_ 
Of Iron Ordzance, what Quantity of Powder to.allow fe ow Loadeng ; = 
what Powder to allow for Ordnance not trie boavred, 
How Molds, Forms, and Cartrages.uve ts be made for any ſreef —<*eikd ir ” 
How tognake Ladies, es, inn cans — and how 
the Carri ales mn, SHETTY : ibid. 
How much Kepe will make Britching and Tackle for any Pice. ** "64 
What Powder # allowed for Proof, and what for Ation,:" ». + + ibid. 
The difference between common-Leg ittmate Pieces, and Bafbard: Pheces. idid. 
How Powder is made, and the fevers! ways to know when it - "5 
How to make excellent good (Match ; and how to make Powder that it full 
not waſte with Time, and how to make good that which % bud, and how to 
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Several ſorts of $ tre-and binp romeke an encaliane fort, very cefie, «nd 
- leſs Charge ; and how to load and fire « a Pirce'df"Ordnaxce like an Artiſt. 67 
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; ofor every Elevation, Dead Kange the Prize affogn- 
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Euler at ay Degree of Adnduns. ORLLAT 76 
How to give Level toa Piece or Ordnance without rhe Gunners gh. WE. 


How to mate. Shotaut thirSwenies Light i rhe Noghs, b 4 


How 
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How to ſhoot per feitly at « Company of Foot or Horſe, or 8 Ship under ſail. P. 79 
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gether. © ibid, 
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know what empty Cask will carry any" ſort of Ordnance over « River. © $0 
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How to make Fiery Pots of Clay, and Powder Cheſts. $5 
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Day and Night. | | ibid. 
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Probl. 11. The ſame being given, to find his Azimuth at the hour of fix, ib. 
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| KS "122 
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LonTitude and Latitude thereof, | 126 
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How t4 find the Arches and Angles which are requiſite in a North Decliner Re- 
clanet, and a. Declimer Inclner. ibid. 
How to draw the Dial. 36 


How to know. the ſundry farts of Dials in the Pundemental, Diagram if the 

——_ Civeles wpow the Sphere may be deſeribed apon Dials,befides the $4 
ridtans. 8 

How to deſcribe on any Dial theproper Azimuth; and Almigantars of the Plane, 


9 
How to deal with Dealing, Reckoning, or Inclining Aled where the pe, « 


but _ 
HE wm of ivy Plane, 


How to make 4 Vertica} Dial upyn the Cialing of « Floor within doors, where the | 
dirett Beams 4 or Ys TR Ks 42 

A Table for t uae of the Sun inthe begiuning of Sign, for a 
mph © pn the Ltirude es oa JO Mm. 44 

How to make an Varuer). Unecrſal _=_ 08 4 Glabe, and how tocover it if need ye- 


a make frockry Dial Arche Cape of Good Hope, i» South Lititwl, 
39 teg. an an Fongituae zz deg: +4 win. to the Eofward of the Meridian of 


46 
Minty or EE the Nightby the Moon ſbining upon 4 Sun dial. 
How to find rapes hep gb ho 610 Been. pen 


— , freiren Veſſels -: tbid. 

Hew to Paint the. Didls a ne way and faſten the Onomuns in mull or 
Stone." "119 $194 49 

The Uſe of the Tah "4/4 urn _ and Tangents.. o 

'Thd < Ars Hae Hog amr - 

-by+ to the Tables. 

After them is aun of Cuſtom-Laws in Nevieation. 
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TO 


THE 


Truly Induſtrious, and Highly Deſerviag of Hngliſh-men 


Captain SA M UE 


L STURMY. 


On his Excellent and Elaborate Treatiſe, Entituled, 
S. MAGAZINE, &c. 


hg Soul, 


THE MAR 4 N S R 
I F Earth and Water wake one Globe, then he 

Muſt like #Scranger to his Comritry be, 
That's ignorant in Navigation ; 


eAnd is indeed the out-de of a Man. 
For he that's 


Microcoſmical, | 
Ons Noah's $hips, as well as Adam $ Fall. 


The Sun and. Man the 5 ſo Nocgers May k 


A Menſal-Line to David $ Span : 

Who thinks by Retail- pow'r bis Kind to keep, 

And merrily exyiſerbe San mos | 

Hay of a Kingdom ſoon 4 Corrage 

And Fences _ to'r, withewt "Wall or Stake. 

Nature requires no Miracles, but proceeds 

In Order, by Fit Cauſcs, as ſhe needs. 

And he's the tre Philoſopher, wha views, = 

Earth, Sea, an4'$ky 3" not he on Earth doth Maſe. 
Cen any by one Seaſon ſtand 

That thu our Earth, Four tietenntrant'? 

Or that Phyfician ork Anarotny, 

Who knows nor Bladder or 

Or can the All Theoriſt deny 

That Joſt Ex oo 5 witneſi'd by the Eye? 

who to ſnch palſy hiſtry their Reaſon bow, 


d. 


Lift ER Mw the Truth Felow. 

In Schoo old Theorick Knowled ves 
P th World, it leads our Senſes ty evo, 
The ative Sohkeoakes ups Traſt, 
But proves its Teach: while duller Wights in Ruſt 
And Sloth conſum: their Tune; lard "wp, 
Believes all crue, whatever any 
T hai Three ares of the World __— 
'Gainſt Practick- knowledge wouch O 


*C 


), 
Opn 


> 


” 


Faith | 


| Had brave Columbus worn 
Or bold 7 Brain 


Who 
" (And 
EO their Countries jon) Bays! 
Perte&ts it, merits Immorral Prai(c. 
Then thank owr- Atchor, thus invp rts 
Unto the World by choier nd dexiboughn ths 
Pg ana vi LS 


"o Sea or Sky 
My rope dn "Ora 5 


| Horolog (an rt ſo 
And or erage 4. 
[; here ſo plainly 
AMD! make, 

Ion Friar's Skill, moſh be Laid by, 
It's far oatdone by th* Author's Gunnery, 
Merchants and Sca-men here their Cuſtoms (erp, 
4 Their Jaſter Laws Tyranoy diſcers. © * 
| Ne Book'ſscom Wor Tenge 
eAsr This, Boe feft my radey Lines do wrongs | 
1. will retire, and leave That toits Face, \ 1" 
Which I fore- he will be nal Ferrnnere. 


Joh Gadbury, Mgt 
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A 
FRIENDLY ADVERTISEMENT 
TO THE 
Navigazges and Mariners of ENGL AN B, 


"BRETHREM, 


ne, He Datjes of a Friend and the Properties of a Flacterer do dif- 
fer ſo greatly, that a Man cannot perform the Office of che one, 
j bur he muſt renounce the PraRtice of the ocher ; og voy 


C 


 - 

_ 
. —__— 
6 © 

v 

* 
* x 
- , 


WC g-: Founcain it 5, from whence nony HRC Miſchiefs do ſpring 

WP overflow the wretched Life of Mankind, raft wing Hom 

Ts rand haceful ; bur che 

es | much ſer by 

— .  Jncefemblaneeibey bear man times like ſhew 3 but in purpoſes 
Hviend will forme {omerumes commend 


| 4 always differ. _ A cruc 

2nd oraife divers things in his Friend ; lh {o will alſo che Flacterer, in thoſe whom he 
followerh. The ons commendeth that whic h in Judgmenc he chinkerh commenda- 
ble,” to che end chat his Friend ſhould Rill in Acions worthy of Commenda- 
tons; the ocher commenderh evenchoſe things many times which ia his heart he doch 
derdfh, to the end-that he may ſoorh Cha rent, Pf the Party, A faithful Frieud, 
whathe difallows 19 his —_—_ is Friend ,, he will be cargeſt wich him co ſeg 
rhe fanlt, ro cheend.che Rong xy Ay po WE no adv tolls Enemy : The 

Larterer (omermess: :8: ommendy by rermor rrifling 
uiarters 4 feariug 5 > (com, Parcy, if he rd = bim 3 &o counterfeiring in- 
cey0 Love (che Badge ouly of true Friendſkip) and, {o leavech che Paxty, chas abuſed, 
whe ſcorn and reproach of the Adycrſary, reaping whe Commodicy which he looked 
ay uy vu my SEL -—FP ? (a 

Ido-nor thnk Tn eit $5 Nagy et Glory, or clteem- 
tb of Humane 'Soajery, buc lies Ars,worthy to be numbred wich he moſt 
excs}lenc thac are exergied amogg;men.; and c ic is greac reaſon the Praticers 
ck, xc thogld be had. jn greater repucation chan (they be. now adays.. ; Neirher is ns 
any other Art wherein God ſhewerh his Divine Power ſo yas in ours; 
mitring unto ns certain Rules to work by, and increafing of chem from time to cm, 
growing (till onwardsrowards perfetion, as the World doth» cowards its har oe 
yer reſerverh ſtill unco himſelf che managing of che'whole, that when we 
what we can, according to the Skill we have already, oor may have by 
we may learn hereafter, yeaghways will God make ir _— hath to ior 
and Ruler of Sea and Ind ; That all Scorms and Tempeſts ED 
pleaſare, who oftenrimes adminiſtrech many helps, 
Art of Man rnb wa failerh; which is lively expreſſed in P, Paw ro is 
cmirted which is necefary, nor any thing affirmed but that which the con 


WR fe th madred wok mtke? 2" paſs the Lodfe 


the'De: 
his Mercier, and (hem forth his Wonders Chilgren of Men ; that we 
onee learn, That the Fear of the Lord s the begi of Wiſdom, Moſt ants. 
chen-weuld our Art flouriſh, ,our age prof; hf have better {acceſs ; yea, our 
ſelves would be more c{teemed bra p men. Whereas now che profanc 


Lives and bruciſh RS roo t00 of our T doth ſomewhac eclipſe 
che Glory of the Profeſſion ic ſelf. Beſides ocher ak ped —ehs Ck 


Sa wich the Spirit of Blindneſs, as no man a living, of any Trade whatſoever, 


nd ſo ignorant as many of usare : ſo ſenf $ are we in our own defo, 


© M Friendly Advertiſement, &c. 


We of this Na- 
tion are toomuch 
given to re 
Strangers » and 
Coutewmn Our 008 
Country -men, 


{olitrle defirons to amend them , Yea, and ſome of us of the greateſt Skill and Pra- 
Rice are ſo loch to give God histue Glory, chat many rimes labouring te ſuppreſs ir, 
we make Snipwreck of our own Credits and yy ar which | my of righc 
might accyegph [ Wir anon d « long Vayaee, of great difficulties 
ofignia many fg and ofr wehdve ooh he end, ant knew nor which way 
in the World to turn our f{clves, God delirering us beyond our cxpeRation, as our 
Conſciences can witneſs; yer when the danger iv-vnte paſt, and that home we be come, 
we take it as a blemiſh of our Eſtjmarions, apd a 94 Impeachment to our Credits, 
to give God the Praiſe; and. yicl dom Thasks{ iroagining that” would derogare roo 
much from che Admiration which we ſo greedily hunt afrer among Men. Bur let me 
give you one Example of this Ingratitude to God, on a Voyage from the #eſt-Indiez, 
in the Society of Tepſham, a Ship that I had command of. Ir pleaſed God by a vio- 
lent Storm and Seca, 500 Leagues from'England, we loſt all oug Maſts, and were ſc- 
veral times like «© founder onr Ship : Ir pleaſed God that little Proviſion we made for 
Sail, and the mifchievons Storm” continuing , turned to our 'good'z-for the Wind 
was fair, bar che Sea ſo dangerous and grone, that-we could nor Scud or Sail bur fome- 
times ; buy-in good rime ic brought us ſafe into the foreſaid Harhour of Tapſbem, 
And inour diſtreſs our Men were very mindful of Prayer, as all are; bur coming to 
onr defired Port, I defired them ro return our gracious God Thanks, with me, for 
our great Deliferance : Some were willing, but rwo refuſed 5 whereupon I cold 
them, That when they were next in diſtreſs, it may be God wenld refuſe them — fn 
liver ance : And 6 i ll our; for Willem Witkrdge of Kenton in e Was 
drownel art Bilbo the next Voyage following, and the other was drowned at Londen. 
Therefore let me adviſe all, to have a care nor to be ungrareful'to God, 

There aremany men char perform long Voyages God knoweth how, but nor they 
chemſelyes ; yer will fwear and ſtare,” crack and boaſt, Thar they have done all things 
according to Art;' and tell a Tale co Strangers at home, of ſuch Galfs and ſwift Cur- 
rents, more than ever God made, to ſhadow their Ignorante, and rob God of his 
Praiſe : But yerfor the Navigators and Mariners of England, I do hope and verily 
belicve in my Conſcience, "That divers of them do fear God unfeignedly, and do as 
much diſlike the diffoſute courſe of the common fort, as affy ten can:-And I do 
nothing doubr,/ alrhough the namber of fuck are too few in our Nation, yer are they 
more than any Nation in the World can ſhew befides. However, two things are 
greatly wiſh'd by all our Well-willers ; An Increaſe in us of the trace Fear of God, 
and a careful Diligence in us in things belonging to our Art. Where the Fear of God 
15 not, no Art can ferve the rutn 3 for that were ro make of Art an Idol : And yer all 
thoſe that fear God, muſt rake heed that they do not tempe God z/ and therefore oughe 
chey ro uſe Art, asthe means'that God'hath ordained for cheir benefit, and be thank- 
fal gnto ham for-it, Farewel. | 


” 
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 . SAMUEL STURMY 


ERRATA, 


Conrtcous Reader, 


N awork of this Natare it is impoſſible to eſcape Miſt akes, the which Mankind conld 
never totally evade fince the P's lapſe of his Great-grandf ather Adam. 1 hope 1 ſhall 
obtain your pardon therefore, though this preſent Trati bath ſome few Typogr aphical Errors, 
which yet are not many, nor conſiderable, though the Author were far remote from the Pre(; 
all the while. 1 hav here given thee notice of as noany as 1 comld here readily eſpy ; If thin 
findoft any other, I deſire thy favourable Cenſure, and that thou wouldeſt correft theſe in manace 
following. 


In the Firſt, Second, Third, and Fourth Books. 


Page 36. line z. for when 1 at Seq, read were I at Sec. l.y5.for beſt of r. bew! aft, p.ty.L.23.for all r.haw! 
1. z 5. for therefore r. thr fore, 1.41, for Maſt r.maſt, p.18.1.g. for laught r.taught, 1.45. for laught r.tavght, p.19, 
1.3.tor Private r. hog 20.].17.for Guas r, Gunner, p.34.1.6.for flat r flat, p,g4 1. 10.for inexed r. invex- 
iþ.v.61040. in he Table Sines againſt 4 m. pur in ifs, p.146. 1.4. for * tb, 145, he laſt Courſe 
bur one upon the Log-boatd, for S £,B r.$ E,L; the laſt Courſe on the Log-board, forS E 9 hnotr r. S £0 
ha9ts, p.146.1.47.for the wind ar WSWandESEx. the wind at S SE and $ 8 the Ship made Leeward way, 
p.147-in the Table,at che fifth Courle, for N by Wr. NN, p.160l.52.for N 8 r.N E,p.t63.l3.for Anabical- 
ly r, Analytically, p.17 4.1 46.for 5 1 deg.r.q1 parts, p.t1 7.1.4 for legree r, degree, p95.l.46.for 20 deg. of Lon 
gitude r, 36 deg.30 m.of Latitude, p.z00.1,38, for letr. ſer, = 


In che Fifth and Sixth Books. 


P.2.1,44. for Veraftey r.Peraflor, p.q, the Square 4 BC D ſhould be a Geomerrical Square of fides, p; 
73,9. fore Ggures in the Sums of Diviſion are ſer our of order, p.24.11 1. for oor parntrly_ 7p > 
marg.for beving done r.hanging down, p.toz.1.n.for convex r.conceve. 


In the Seventh Books 
Ta cir.p, for Gaemical r.Gnomezical, 2.1.1.5; for Gnomical r,Guomonical. p.8.1.23.forCHr.CG, p.tz. in che 


Dial chere wancs che lener E coward che top of the Stile, p.1z chis ſhould be added to Chap. 8, for the North 
and South ereR Dial, 


— 


| 5 Stilg 38'deg- jos | 
Te Calculate the Hour-Lines. © |* | [ch ur 7 

| | | d. w, | d. m. 

A the Radlics, by: 5 $8 
To the Stiles Height 384. 30, > $I” h> 

So the Tangent of the Hour, | . ” a 2 

, F? 6 , 

To the ſtance from the Meridian. | - dy 5 

. 6G go © | 90 © 


p.18, in the Figurez C is wanting in the Center, p,n9.1.7. for A H, and ſome ſmall Lerrors are wanting i 
the Hour. Scale. p. 23.1.7. for F # r, E-4þ, 1.8.for toutirue 3. contamns 1.21. for third Point r. three Pointe, y x8: 
I.1.tor FLer, FLe, p. 36 Pis wanting ac the tdge of the Scile, p,z1. 1.34. for of r. ar, for FORC 2 r. 
FORe2, p.z4. in the Dial, for er, C, p,40. in the Dial, che Lexrer I is wanting ar the Incerſc&ion of the 
Line F R A with the Hour-line of 5, p. 40. 1.14. for K r, little 7. 1.86, for ERc, E x, p41. in the Dial, for K 
make B, p.43. in che Dial, for 4 make 9. 


Irhought Good to advertiſe thoſe that have occaſion for any Inſtruments 
mentioned in this Book, or any other for the Mathematical Practice, either in 
Silver, Braſs, or Wood, they may be exa&tly furniſhed by Mr. #a/ter Hayes ar 
eCroſr-daeers in Moorefields, next door to the Popes Head Tavern, where 
rhey may be furniſhed with all ſorrs of Carpenters Rules, Poſt and Pocket 
Dials for any Latitude, at reaſonable Rates, THE 
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A USE H Om: 


Implores Aid of | 
GODS EVEREASTING FOUNTAIN. 


H All-ſufficient Fountain, Lord of Light, 

" Withowt Whoſe gractons 4id and conſtant Sprite 
NN 0 Labours profper, howſoe re begyen, 
But fly like Miſts before the Morning-Sun. 
0; raife my Thoughts, and cleer my Apprehenſios ;  - 
Por down thy Spirit, on my weak Invention : | 
' Bethou the Load-flar to my wandring Mind, 
New riggd, and bound upon anew Dejpn ; 
0, fill my Canvas with a proſperous Wind, 


Grant that of thee I may Aſsiſtance fmd-...- 
So bleſs my Talent With a f ruitful Loan 


T hat tt at leaft may render T'vo for One, 


x4 an 
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The chief ProfliGowmow- re. w._ "HI t en- 
vy be ic-ſpoken, we may as well-live-as the ancient Romans wihout ynyrs and 
as honeſt Neighbours withour Lawyers, better than withour skiltul Seaweny whictt 
are the chick {mporters of our Wealth, and Supporters of our Wartare. 

Beſides that, of all Mathemarical Sciences and Arts profeſſed in the Univerſities of 
this Art of Navigation is made the moſt general and proficable uſe 5 for what cawthe- 
Scholar make of his Geometry, with all the nice and- notional Problems thereof & or of 
AProniny, dry W his farious ofepipges none the oyogen of the Planers, withour- 

ey be applied to ſome more Mechanical and Practical Arts, as Co ; 4- 
phy, Sur ooin » Dyalling, Architeare, Military Emplozments, cre= 104? re to 
meaſure (ſufhcienc for the help of Mariners) be ſhewn in the following Treaciſc,- 
__ it will appear, Thar the Art of Navigation comprehends them all in the uſe 

ereor ? . 

And thoſe that will be compleat See-Ariiſtr; had need to endeayour to have ſome 
Skill and underſtanding in moſt of theſe Arts, namely, the Theorick and Praftick: 
parts, whereby they may be fally informed of the. Compoſition of the Sphere -uv'#x- 
neralz and in particular for the Figare; Number, and. Motion made in the op + 
| | B o 
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The SCALE o 


"The Natural and Artficiall \Scales ar e deſcribed at Larg e with their Fundamentall, Diagrams + 
ec Matherattcall concluſions, with many other es oy the make and ne ary. 
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CALE of SCALE i 


=ams tur. the Second Booke of. this Tr iſe, and their uſe exemplified ir the Reſolution of all 
Tary uſe where of 1s Demonſtrate: 
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The Compleat 


MAR 5 NER, 
NAVIGATOR: 


The Firſt Book. 


Crap. I, 
The Argument or Deſcription of the Art of Navigation 17 general, 


Y AVIGATION of all Arts and Sciences (ſerting Divinity 
\ afide) hach much reaſon «o have che preheminence, it being 
W of {ach neceſſary and publick Concernment;z and whar uſe 
P there is made of it by Seamen at this preſent, as well as hath 
W been 1n times paſt, All men know, to whom the Countries 
are bcholden for their good Service, whoſe Courage hath kepe | 
Great Britain, Qyeen and Regent of the Sea, and deſerves it bY 
x well, in reſpect of che Skill aud Valour of her Mariners, and "y 
Goodneſs and Number of her Ships. I wiſh along as the | 
Sun and Moon endures, That on may maintain, their Courage, and improve their 
Art, as they ever have, againſt all Nations that have been E _ Enemies; and 
ever may they crown their Undertakings with everlaſting Cred! 

The Art of Navigation being ſuch, I think I may be bold to affirm without ny 
ſumption, This Art 1s more neceſlary'for the well-being and honour of our Nation, Fe: 
than any other Art or Science Mathematical, which is more carefully kept in che Uni- : 
verfities. Look upon Grammar, -Rhetorick,, and Lvgiek, cheſe are but IntroduaQtions , 
to other Arrs 3 Mafich is bur of, lictle uſe. 

The chief Profeſſions now 1n the Univerfiries are Phyjick | = Wichour en- 
vy be ic-ſpoken, we. may as well-live-as the ancient Romans withour Phyficians, and 
as honeſt Neighbours wichour Lawyers, better chan withour skiltul Seaweny whdds 
ns he Ft dJmporters of our cur Wa and /; <p of our Wartare. 

&s thar, of all Mat Arts profeſſed in the Univerſicies of 
this Art of I, rk, apr Ove fans and CT ECubobs for what caw'the- 
Schalar make of his Geometry, TE and- notional Problems thereof 5 or of 
Aſtronomy, with all his curious paces abourrhs mogien of the Planers, withour: 
they be applied to ſome more Mecha rh Pragtical Arcs, as Coſmagraphy, balls 
ace Swrve us of ng ilitary {Hug whe ha 


ient for 
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And thoſe that wat be compleat Sea-Ariiſtry had need Same have ſome 
Skill and "pre WO ha & Arte pies or gdh and Pradtick.: 
they may y.infarmed Compohrion een 

ST andin particular for the Fig igares Number, and Motion made in the 
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the higheſt Moveable called Primaws Mobile, and likewiſe of the firſt, fourth, eighth, 
and ninth Heavens. It will alſo inform them how: the Elements are diſpoſed, with 
their quantities and ſcituations, eſpecially in the Compoſition of the Sphere of the 
World, which.is commonly uadexſtood to be the whole Globe,ot the Heavens; with 
all that therein is contained ; which is divided into two party, Elemental and (aleſti- 
al. The Elenzntal hath again four parts, viz. The firſt is the Earth, which ytier 
with the Water, as the ſecond, maketh a perte&t Rotind Globe, whereupon we dwell ; 
therefore the Nature and Circles which are ſappoſed to be contained in that Sphere, 
are fir ro be known. The next is the eAir, comprehending the Earth z and the fourth 
the Fire, which according to the opinion of Philoſophers containerh che ſpace which 
js berwcen the Air and the Heavens, or Circle of the Moon. * Qut of theſe Elements; 
which are the beginning of all things that are ſubjeR ro change, together with the 


' warmth of the Heavens, all things do come forth, and decay, as we ce and find 
; tipon the Earth, by the continual Change and Monon of, the One into the Other, 


The Celeſtial part ( containing within the concavity thereof the Elemental ) is 
tranſparent and perſpicuous, ſhining, ſevered,.and free from all mutability ; and is 
divided into eight Spheres , or xxound hollow Globes , which are called Heavens, 
whereof the greateſt doth contain the next unto it Globe-like 3 the ſeven Inferior 
have in each of chem bur one Stat or Planet only, whereof the firſt (the next to the 
Earth) is the Heaven of the fon ; The ſecond of Aeremry; The' third of Venws; 
The fourth of the S*» 3 The fifth of Marr; The fixth of Jupiter; The leventh of 
Satwrn ; And theeighth of all the Fixed Stars, The number of theſe Heavens are 
known by their Courſes round about the Poles of the Zodiack, The Moon runneth 
through her Heaven by her Natural Courſe from the Weſt to the Eaſt in 27 days $ ho. 
Mercury, Venxs, and the Sun, their courſe in a year, and fome lefs than a year 
Mars his courſe in two years, Fapiter in 12, and Satwrn in 30 years z The Eighth 
Heaven, according tothe Obſervation of Tycho Brahe, in 25400 years. 

Theſe Heavens are carried all together in 24 Hours upon the Poles, about the Axle- 
eree of the World thorow the ninth Heaven, by verrue of the Primwum Mobile, hat 
15, the Firſt Moveable ; by which Morion to our appearance is canſed the Day and 
Night, and the daily Rifing and Setting of the Caeleſtial Lights; Bur more of thisin 
another place, for here I have made 2 Digreffion. So that no Art is more capacious; 
and were the Excellency well underſtood, and pur in praftice, as it might be ( as - 
Mr. Philips ſaith in the like caſe) no Employment would be more honourable and 
advantageous for the moſt generous Gentleman, and Learned Student, than this of 
Navigation ; thus it was in eſtcem in the days of Queen Elizabeth, 


When Drake and Candiſh Say!'d the World aboxt, 
And many Hero's found new (onntries ont, 

To Britain's Glory, and their lafting Fame ; 

Were we like-winded, we might do the ſame. 


The Praftick part of Navigation is properly placed in making and ufing of Inſtru- 
ments, which is ſhewn in the ſecond Book. Yet there is a certain Compoſition in 
the Pratick, more rare than all the reſt, in the compleat Sea-Arciſt ; arid that is. che 
night Words and Phraſes uſed in guiding, governing, and conſtraining, to 
the expert Navigator's pleaſure in the Sea 3 In raling the unparallell'd Fabrick,of a 
gallant Ship, -which hath been omitted by moſt ' men chat have writ of this Art ; 
therefore I ſhall explain ic with my Pen, becauſe T- know with proper Phraſes how to 
perform ic, riot handring any other, as they not me, to ſhew traly and lively their 
Skill in controlling, / guiding, and working a Ship, according to all Weathers at Sea; 
alchough itbe of 'no uſe to en, that have been all their life-rime at Sea; but for 
Gentlemen on Shore to-read for their Recreation, the Words 'of Command at Sca, 
which may be delightful tanto them. Bur for experienced Sca-men , *they haye all 
thoſe chings imprinted 1n' them, '#nd make uſe thereof according as their buſineſs 
ſhall fall ouc at but after che fame manner. WS. 

nr Arts and Sciences are divided into 'two principal parts, chat_is,; the 
ck. and Preftich,, 1 tooke upon me to demonſtrate according ro my —_— 


Crap, 11. The Compleat Mavine?, 


which: will give the moſt reaſonable men farisfa&tion z for the unreaſonable, I care 
not a fig for them z for I know it to be impoſſible for any man to be a compleat Sea- 
man, wherein this Knowledge is wanting, they being both inſeparable Companions 
which always wait upon Perfeftzon. I ſhall draw out the Deſcription in as mall! a 
compaſs as it can be, and haſten to the moſt material Practice. 


——__ _— 


Cnae. IL 


- Of what is needful firſt to be known in the Prattick Part of the Compals, 
and how to divide the Circles and Parts. 


H E principal Hand-maids char expert Sea-men are furniſhed wich, that cheir 
_Undenakings may be crowned with everlaſting Credit,are Aly VE: Arith- 
mttch, Aſtronomy, Geometry, and the XMathematiquer. Byt | 


of &qlr loving Siſters, *and excellent Arts, as hath been ſaid;. Navigation 1S Hut 
RictU by cvperr Sea-rnen : bur much abuſed by hundreds of page Aly that 
ing what befongsto 'them, yer do underrake Voyages, to:41&&/4 Ship naþiga- 
ble ppon the Terreftrial Globe, reſting wholly upon favourable —_ which hath 
made ſ{ome,/of #hem-famons ;* bur many times difaſtergas Perjods | 
Undgerrakings;. with. rhe loſs of many mens Goods and Ei; 
confeſs have and.do happen to the beſt, bur-not ſa ofren as to, iffe= 
. / Bgr co &6ime to the Subſtance of whar is here inrefided; I would hivdic to 

crſtood, Thar; he thax; intendeth the Art of Navigation, h#þ2%5 k in 
Jnelg. If he want it, he may be inſtructed by divers Bobs now Extant, as Re- 
re devill, and Mr. William Leybourn's Arichmeticks: , As for\the Marhemarical 
A ſfrogomical Kiowledge, ſo much as js nſefal-for Scea-men,” will be theyfn ÞÞ the 

emen,and uſc of divers Inftfuments, which will after 0 ts . In 

IT wewill come to the Sea-Compals, that we may proc 

ron dgeof jt is the root of thar famons Arewe chic Ly 

Was rhe firſt Principle framed by God 1n the Operauign 

, which -bfing in ics quality/beyoud our \capacitie$-yer x ? 
and findexſteod, 1t bemg the foundation to all che fgllowi 
and is driheethiu's our Youths and Boys whidrare intended wi 
aretaughtArſt @ know the Point/on the Card, and by 'whas Nanfevs; 
to fay 1t partly backwards and forwards; and ty know-thats- 
Sis chexe 8-dlforyed for Time 4/ of an Honr, which'is 14D 
an 


how to nutabet. the Hours from: che North and Souch, eirhic 
wW poreadyy w HO ſoon-as demanded: As alſo ro know h&w 
that is, r& know the Point 6f che Compaſs that looks ſtraight forwards ro whe 
che$hip * As likewiſe ro know upon what pot of the Compaſs the W; 
ov 


coxg—rinaf- ind be at North, it blows over 
South ; EE So. we teach them to. know. what Ppint rhe Sun is on 3 


That in Englamil @ Sbath-caſt Snh on the Aqnatory makes 9.724 "of the Clock ; and 
whien he 1s South, makes 12 of ehe'Clock 3 and Souch-well, 2- 367 bf theClocks , 

allo hey learn to ſet. the Moon the fame manner on the Full: and Change-days , 

know the Tides by; as ſhall be ſhtewed.-' - _ - ortho 5111 1300 DE* 
-+ The Compaſs we vince, A arms Circle of ſome-$ 2nches diameter 5 
and's divided ingo 33 Points, whi ve\ ſeveral denominations, as you may {tc-ex- 
preſſed in- the Figure- - The whale Citele'is divided/into 360 depreds, and 24howdrs+ 
pen nap jy; 16 monks or Courſes ; for. 6c _ Courſe 
hath, rwo Points of the Compaſs, by. which ic is expreſſed. As torexampte,, Where 
therg\is any place (cituared Sourh-eaſt,, !ih teſpe& of another place, we ſay the Rhomb 
of Courſe that zunnerh betwixe them, -is Souch-caft and North-weſt > or if its Beit 
Sowa: or North: ſo wt call/ ir :* or if Weſt; we ſay Weſt and Eaſt: [The-Compals 
fwings in the Boxes, the Wyers fitft well ronched with a good:Load-ſtone,/ and rhy 
Chard ſwimming well on the Pin perpendicular in-che middle of ithe Boxg wy > 
aol? + DUR 7 B -2 Js $710 G5 
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the Heavens make interſe&tion with the Waters, ſhewerh that you 
are inthe Center, and+rhat every place in the Horizon is equally diſtane from you : So 
char when you efpy any Ifland, Rocks, Ships, or Cape-Lands, by looking ſtraight up- 
on the Cempaſs,you ſhall know upon what Point of the Compaſs the ObjeR bearerh 
from you, But we will haſte to ſhew the young PraRtitioners the Sea-Compaſs, with 
the-32-Points, expreſled by the Lerrers npon each Line, and alfo how to make it, as 


followeth. 


{ents 9 ga Saperficies or Horizon as we call ir, when looking ronnd abour us ar 
Sea, ſee 


The COMPASS. 


—_ 


©. * Haw to divide the Circles of the Mariners Compals T 
Ift-draw a} Lids at pleaſure, and crols it in the midſt withutiother Line at right 
. Anglesz Then: inthe croffing of rheſe two Lines'fer one foor of your Compal, 
and open the other to what diſtance you pleaſe, and with that diſtance draw the Cir- 
deg: which by the trols Lines of 'Beft and #+ff;| Nyrth and South, are divided into 
»Quadrants and equal- each of them containing 6 hours apiece ; fet VI at 
Enſt and Viac#eft, XH ar North, and XID ar South, ſo kaveyou the four firſt 
Duwfons of your Figure :- Then keeping yout © Cotnpaſs ar the {are diſtance as you 
draw'd the Cirele; fer one. foor im the & of the'Line andthe Circle at 'E off 6, 
with/the ocher make ewo. marks "one of Il,.aad'X. Then ſet one Foor inthe 
Wieſh 26; 6, on the other fide mark our the hours of:1I and X;; as before 5 keeping the 
Con ill acthie fame diſtance, fer one Fbor ac Sonch! XIE, and with the othey 
yew hall. mark our che Hours of VIITand ITHE: Then fct 6ne Foot of your 
{e:45-North-4t XII; and inthe. fame manner mark out the Hours of VII and 
Ys the Circle is divided into x2tqual parts, and cach of them contains 2 hour 
apiece 5 


Ll 
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piece 3 fo that it will be caſe for you to divide each of theſe into two parts 3 which 
done, you have the 24 hours. Laſtly, you may divide each hour into 4 equal parts, 
which will be quarters of an Houre, as you may ſee in the Figures. 

To divide a Circle into 360 equal parts, is a thing very neceflary ; for in all Que- 
ſtious iv Aſffronomy, and in che Calculation of all 77iangles, theſe parts are the mea- 
fare of che Angles: ſo that in reſpe& of this, every Arch is ſuppoſed to be divided 
into 360 cqual parts or Degrees 3 and every Degree is ſuppoſed to be divided into 60 
lefler parts, called Minutes. To divide a- Circle after this manner, draw a Line ar 
pleaſare, and croſs it at right Angles with another Line, and draw a Circle as befcre. 
Keep your Compaſſes at the ſame diſtance, and divide the Circle from the 4 Quar- 
ecrs into 12 equal parts, Then cloſing your Compaſles, divide each of theſe into 3 ; 
ſo you have in all 36 parts. Then you may cafily divide wich your Pen cach of theſe 
parts mto 20 lictle parts, as you may ſee-in the middle Circle of the Figure, which are 
Deerccs. 

For rhe 32 Points of the Compaſs, draw the Line of North and South, and croſs 
it at rigit Angles with the Line of Eaft and Weſt, and draw the Circle, as before ; 
2nd with the ſame diſtance, ſer one Foor of your Compaſies at Eff, and with the 
other draw a ſmall Arch at A and B, and crols it from North to Somth with the ſame 
diſtence.; the like do from the #eft Point to C and D. Then laying your Rule croſh 
ways to thele Crofles, draw the Line B Dand A C; fo is your Cucle divided in 8 
equal parts. Then cloſing your Compaſſes, you may cahly divide theſe 8 parts into 
4 3 divide one,and that diſtance which will divide all che reſt into equal parrs, if you 
have followed Dixc&tions. And ſo you have che 32 Rhombs or Poiars of the Com- 
pals 3 and ſo you. may ſubdivide theſe Points into halves and quarters, as you ma 
ſce ju the Figure. So have you made che Mariner's Sca-Ccmpals. The Ute ſhall be 
ſhew'd in its place. 


The Figume of the Compaſs, and the Traverſe Quadrat, 
Jjoyned both together. 


B The Weſt Longitude; ..1* ' \' The Eaſt Longitude, C 


Wortherl Latitude. 
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The T raverc Onadrat ſheweth the making of the Traverſe Table, in Chap. 3. Of 
Saylinz by the plaiu Sea-Charr. T he 
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Here the 
Variarjion 
Compaſs 
# to be 
placed. 


The Moons Motion, - and the Ebbing and Flowing of the Sea. 


He Prattitioner. 1n Navigation, is next to learn to know the certain time of the 
Flowing and Ebbing of the Sea ; In all Ports called by Sea-men the ſhifting of 
Tydes, which is governed by the CMoon's Morion, as it 15 found by experience, 

Wherefore I will firſt ſhew the nſe of a ſmall Inſtramenr, which is here framed, 
whereby the meaneſt Capacity (which is void of Arithmetick ) ſhall be able to know 
the Ave of the Moon, with what Flood and Ebb ir maketh in all Channels, and in 
every Port and Creek at High-water ; and alfo be able to know what a Clock ir is ar 
any time of the Night ; and divers other Queſtions, only by moving the Inſtrumenc, 
according as ſhall be directed. 

I ſhall alſo ſhew you, how you may do all theſe Queſtions of rhe Tyde by the 
Moon Arithmerically : Bur firſt by your Inſtrument ic muſt be projeted according 
to the- following Figure, which you may make of three pieces of Board, wdl planed, 
and cxa&ly divided, according, as you ſee it formed in the Figure. The ontward 
Circle, being the biggeſt Board, hath 32 Points of the Compaſs 3 The inward Cir- 
cle on the ſame Board is divided into 24 Hours, being the thickeſt Board. The ſe- 
cond Circle muſt be divided into 3o equal parts, repreſenting the diſtance 30 times 
24 Hours, or 39 vatural days, attributed to the Sun. The uppermoſt Circle of the 
three, is attributed zo the Moon,, with an Index as that of the Sun, and to be earned 
and applicd to either the 3o days, containing the Computation of the Moon berwixr 
Change and Change, or the/24 hours ; as likewile to the Points of the Compaſs. 
And ſo may the Index of the San be applied either tro Time, or the ww of the Com- 


aſs, which ſhall be made plain by the following Queſtions 3 which will appear de- 
lioheful and cafe; and the illiterate man will. find in moſt uſeful 5 and he that hath 


[ 


better Knowledge, will ſometime. aſc the Inftrament for varicty, lake. Fuſt, for the 
Figure of the Inſtrument, | | 


TRAITS ST , 
Al - \ , 


Po | Cirel 
LE: teafic to be und 1 
thar purgble. Yourſhall have it W fol | 
_ —_ rag of m4 Varhatidn of che os Cart gs mid- 
e Com epreſenterh che Compaſs you ftrer your Sup By,” which 15 ſubjeR ro Va- 
riation.3 bur hOvgeet Compals and Circle repreſenterhche rrue Compaſs, that never 
varicth ;-and by ir you may very readily know the Variation of cheSceering F y- 
how-much it vareey From the true Point. The award Circle of the middle 
paſs sdivided umothe 32 Points, with their andquarters: and likewiſe the 
ourward Circle of the ſmaller or upper Cem: This is too hard for PraRtirioners 
ar firſt co know how to uſe this Inſtaymens, to xeRtific che variation of rhe Compals; 
therefore I ſhall be no longer on thus Diſcourſe, and proceed to what was promiled, 
and ſhew rhe farther uſc of ir afrerwyard. 8D Gd | 


.- PROPOSITION 1. 
_The Mon beings x6 days olds Hdemand win what. Print of the Compoſt ſhe wil 

. beat B of Cheb Bale F! WES: | A K 
In-all Queſtions of this nacure- 2”a have \the \Hone-and; Time gives, and the 
Moons Age, to find'the Pazartof he, bt 'Te&xſwer tha Queſhons , -place 
the middle Indextf the SunowB8,6& the-Clbck aaught 7 then bring the  In- 
dex OY Rr ptr the "oy of her-Art the rayddle Circle of the Sun, 
and the of-rhe Moon or uppet Garcle pornevro £- 6.5. hatt-a point $ y 
che tive Yaine aft noe de TIL % -&& 5g at $ of 
che Clock ar night. | i © he CIRS oy | 
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PROPOSITION 11. 


The Moon being 16 days old, 1 demand, what i the (lock, when ſhe is upon the 
S. E. Point ? 


In Queſtions of. this nature, you have the Point of the Compaſs, as well as the 
Moons Age : therefore turn the Index of the Moon to the South-Eaſt Point 3 keeping 
the Index faſt to the Point, bring the 16th. day of her Age in the middle Circle, righe 
under Lana's Index, and the Index of the Sun points and ſhews you 10 a Clock at 
night, that the Moon will be Souch-Eaſt, 


PROPOSITION TIIL 


The Moon being S. E. b. S. at & of the Clock, at night, 1 demand, How many days 
old ſhes ? 


In ſuch like pans, you muſt firſt pur the Index of the Moon to the Point of 
the Compaſs South-Eaſt by South, and the Index of the Sun fer ro the Hour of the 
Night; chen look where che Index of the Moon cuts the Circle of Days, and you 
ſhall find it cur che 13th, day of che Moons Age required. 


PROPOSITION IV. 


The Moon being Eaft-Sonth-Eaxſt, and the Sun Weſt-North-Weſt, I demand the 
AM ons Age» 


In all Queſtions of this nature, obſerve what you have given ; then pur the Index 
of the Moon to the .E, S. E. Point, and hold it ſteady whilſt you put che Index of 
the Sun to Weſt-North-Weſtt, and then look where the Index of the Moon cuts in 
the Circle of Days, and you ſhall find ic cur the n 5th. day of her Age, that is the 
Day ſhe was at the Full, and anſwererh the Queſtion defired. 


PROPOSITION. V. 


The Moon being 17 days ol, 1 demiand the time of the Day ſhenill be Eaft- 
Nerth-Eaft. | 


In all cheſe ſors of Queſtions, Note, You muſt pur the Index of the Moon to the 
Faſt-North-Eaſt Point, top it faſt there, and turn the Index of the Sun about unnl 
the t9th. day of her Age iSunderthe Index of the Moon ; chen look what hour the 
Index of the Sun is upon, and you will find it 6 a Clock and 5 Minutes paſt, which 
anſwers you the time of the Day required. MEET. * 

This is worth your Obſervation, That if the Index points ro the Eaſtward of the 
North and Sour, it ſhews che morning 12 hours; if it points co the Weſtward of 
the North and South, it ſheweth the Evening t 2 hours. Thus you ſee how ready 
che Pradtitioner in Nvigation may have the Uſe of this Inſtrament, and by- ofren 

is, may: ben '2 ſhort time fo imprinted in his mind, ' that as ſoon as he 

occaſion to uſe ir, he will be able to relelveie by memory, which 4s an excellenc 

Ornament to a young Mariners Therefore let {o much f(acisfic for the Uſe of che Jn- 
ſtmament in ſuch like Queſtions, wp 


+. PROPOSITION .VL...,.1- | 
By the Inflrument ts find the time of Ebling and Flowing, in any Port, Ziver, or 


Creek, ho TN, | | 
Note. You are to obſerve juſt ar the time of High-Tyde, what Point of the Com- 
paſs che Moon is a Twin Day which the i in-any Port, River, or Creek, 
whexe you would- the and Flowing'of che Tydes, and time of High- 


Wacer or Full-Sez. - This-being* tonnd, you may data... 4 
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that Point'of the Compaſs, by turning the Index of the Moon, as before was ſhewed : 
So you may be (are to have the Hour always under the Index, on the Change-day, 
chroughour all the Poznts of the Compaſs; and {o we ſhall proceed to Examples. 


PROPOSITION VII. 


The Moon being 16 days old,1 demand, What a Clock it will be Full-Sea at Briſtol, 
Start-point, Waterford, where an Eaft-5y-Somth Moon on the Change-day 
makes the Fall- Sea ? 


* You areto conſider the Point of the Compaſs the Moon is upon in theſe Ports, 
when it is Full-Sea on the Change-day (as in all other Ports) which in theſe Ports 
3s found by obſervation to be always Eaſt-by-South Moow (which is 6 hours 45 mi- 
nures) Then conſider whether it be the Day or the Night-Tyde you would know the 
Time of Full-Sea ; if it be the Morning-Tyde, bring the Index of the Moomto the 
Weſt-by-North Point, ſtayins it theres bring the 16th. day of her Age under the 
Index of the Moon, and the Index of che Sun will point you to 7 of the Clock and 
33 Minutes, the time of Full-Sea in the Morning. If it be the Evening Tyde, bring 
the Index of Lung to the Eaſt-by-South, and ſtay it there, until you have brought 
16 Days and half under che Index of Luna, and the Index of Sol will point directly 
upon $ of the Clock at Night, the time of Full-Sea in the aforeſaid Ports : Thus you 
ſee there is 27 Miuntes difference in every Tyde in'theſe Ports. So you may know 
in every other Port in the ſame manner, if you do as before-direted, and allowing 
half a * bu more for the Night-Tyde, by turning. of. it half a day further, And rake 
this for a Rule, That the Moon betwixt Change and Full is ever to the Eaſtward of 
the Sun,and riſeth by day, ſtill ſepararing it ſelf from the Sun uncl ſhe be ar the Full : 
Then after the- Fall, in regard ſhe hath gone more Degrees in her ſeparation” than is 
contained in a Semicircle, the is gotten rothe Weſtward of the Sun (rifing by night) 
and applicth towards rhe Sun again until the Change-day, whuch you may ſee plain- 
ly demonſtrated by the Inſtrument. | 


PROPOSITION VIIL 


The Moon being 16 days old, T deſire to know at what hour it will be FullSea at 
London, Tinmouth, Amfterdam, and Rotterdam, where a S. #. and N. E. 
Moen makes a Full-Sea upon the C hange-day. 


It is fannd by obſervation, That the $. W. and. N. E. Moon makes Full-Sea in all 
the aforeſaid Ports. You may know the Moon is to the Eaſtward of the Sun that is 
before him; Bring the Index of the Moon to the S. W. Point 3 then rurn the 16 day 
of her Age under che Moons Index, and the Index of the Sun anſwererh the \Que- 
ſtion, Thar it is Fall-Sea ar all the aforeſaid Ports at 3 of the dock and 48 minuces 
in the morning, the Moon being 16 daysold, 


PROPOSITION TIX. 


At Yarmouth,. Dover, and Harwich, where a S.S. E. Moon maketh Fall-Sea on 
the Changt-day, the Moon being 9 days old, 1 demand the time or bour of 
Full-Sea that day in the aforeſaid Placer. - 


Here it hath been found by experience, That a S. S.E. Mcon makes Full-Sea on the 
Change-day, in the aforeſaid places ; therefore bring the Index of the Moon to the 
S.S. E, Point, keep it there faſt directly on th& Point, and bring the Moons Age to 
cut the + the Moons Fndex, and the Index of the, Sug will ſhew you, Thar the 
time of Full-Sea in the aforeſaid Ports, will be at 5.a Clock and 43 mimares in che 
morning, © Mo | 

. PROPOSITION Xx. 

-eA: St. Andrews, Dandee,, Ligbone, and St, Lucas, where 4 Sonth-Weſt-and-by- 
South Moon makes High-Water or Full-Sea on the Changt-day; The Moon 
being 28 da3s old, 1 demand the time of Full-Sea that day in theſe Places: / 

| You 
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You have here given you the 8. ##, b..S, Poiot of che Compaſs; cheretore bring che 
Tndex of the Moon, and ſtay it on thac Point, and bring the 28 day of her Age un- 
der the edge of the Index of the Moon, and che Index of che Sun will point you 
our the time of: Full- which 1s art -39 minutes paſt 12 of che clock at noon, in 


the aforelaid places. © And To are all Queſtions 6f this nature anſwered. And foT 


will conclude the Uſe of this Inſtrumenc,- for finding the Ebbing and Flowing of che 
Tyde, and ſo will proceed to ſhew you Arichmertically how to find the Golden Num- 
ber or Prime without 'a Table; the pat, and Full, Change, and Qx-tters of the 
eMoon, and how to know her Age for everz and what $ ig" and Degree ſhe is in the 
Zadiack , how long the Moon ſhinerh, and whar time of che day or night it is. High- 
Water or Full-Sea in any Port 3 and alſo the Moon's Motion, as far as it is uſctul for 


Mariners. 


How to find the Golden Number or Prime, accordeng to the Julian, 
Engliſh, or Old Account. 


Ou may obferve this, That the Prime or Golden Number is the ſpace of 19 years, 
d 4 in which the Afoon performerh all her Motions with the Sun: Ar the expiration 
of which Term, ſhe beginnerh again in the ſame Sign and Degree of the Zodiack , 
that ſhe was 19 years before ; and always finiſhech her Courſe with the S»n, and 
never exceederh char Term. To find this uſeful Namber, you muſt do thus ; Al- 
ways in what year you would know what is the Prime Number, add 1 to the date 
thereof, and then divide it by 19 , and that which remaineth upon the Diviſion, 
and cometh not into the Quotient, is the Number required; As for example,-— In 
the year of onr Lord 1665. I demand whiart' is the Prime Number. Add to the 
year of our Lord always z, which makes in chis Queſtion 1666, Then divide.char 
fam by 19, the remain is the Prinze or Golden Number , as you may ſee by the 
Work, which anfwerech the Prime or Golden Number for this preſent 
year to be T3, it being lefr our of the Diviſion that comtrh noe inco C(! 
the Quotient. Thuis yo ſee it is vefy cafie to do it for any.other year. #7, 
Obſerve, That when you find nothing remaining, upori the Diviſion, $4.3 


thar'is che Laſt yeat of the CAforn's Revolution ,.and may inde, x066 (57 
a 


that 19 is the Prize for that year, Note, The Prime beginnerh always 289 
in Jansar7, and the Epatt in March. + TP 


How to find the Epact, according to the Julian, Engliſh, or Old Account, 
vi ke kg, 24g 6 proveenerh from, | \ 


He EpaZt is a Number that proceedeth from' rhe difference which is made in the 
{pace of one whole year, berween the S»».and the ſoon. Norte, 'The Salar 

year doth contain 365 days, 5 hours, 48 minutes; and the Lunar year, allowing 1 3 
Mong, there being,29 days, 12 h. 44 min. berween. Change and Change, doth con- 
rain but” 354 days; $ hours, 48 min. So that there is almoſt 1 x days difference berween 
the Revolurion of the Sun and Moon, at every years cad 3 which difference makes the 
Epafi. Therefore to find the Epad2 for any year, firſt you muſt know the Prime 
Number for that year, which we found before for theyear 1665-ta.be 13. Then you 
muſt mulciply chis Prime Number 13. by the difference 11. 
and-it will make 844.” which divide by 30.,and thete re- . '-xx 
mainerh of the Diviſion, that comerh nor iaro the Quotient, 1x3 TY 
24. which is the EpaZ for the year requured. .So I make no —— xg(3 (4 
Qurieftion bur cat yout aader haw ro find-che Prime and - . , F@ 
OT any\ year paſt, t, or to came, Therefore =_—_ $a 
Thold th ſuſfcene go exgrl  fagle thing & hs is I. 143 
| on That the always beginaerh an... 
eh; * Way, Ys, Deg) al 


c I ſhall make a (mall Table for thoſe that are ignorint5y Avitheetich 
and cannot find theſe two Golden Numbers, as 1 may call chem, for 45 years to 
C 
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plied by 4, is 325 from which take 30, the number of Degrees | x@ WT 


come, where any one may find the Prime and Epatt moſt readily in any year you ſhall 
deſire. | 


A Rule to find the Change, Full, a»d Quarters of the Moon. 


AP unto the Epait of the year propoſed all che Months from March, incladine 
the Month of March, and ſubſtract chat ſum, from 30. the remain ſhewerh 
the day of the Change : Burt if the Epatt be aboye 26. there this Rule failech a day 
at the leaſt 5 but at other times it will be no great difference : Therefore it may ſerve 
for the following Concluſions. ; 

As for Example, I deſire to know the New-Mobn 1n Oltober, 1665. The Epatts 
23. the Months from £Afarch are 8. which added makes 31. from it 30 ſubſtracted, 
remains 1. -which taken from 30. one whole Moon, there remains 29, So that the 
29th, day of Oftober is the day of her Change, 'or New-Moow, which by exadt Calcu- 
lacion it 15at 58 min. paſt 4 inthe morning, | 

Having thus found the time of the New- Moon, you may from thence reckon the 
Age of the Moon, and (o find the Quarters, or Full-Afoen. 


Thus the Adoon's Age 15 Days Hours Min. 


At the Firſt Ouarter — —— OJ ——09—TIt 
«< Alt the Full Moon —— I 
At the Laſt Onarter — —-———22 GI —_—__ 
At the Whole Moon —_ -29——12 44 


How to finds the Age of the Moon at any time for ever. 


* A Dd to the days of the Month you are in, the Epaf?, and as many days more as 
3 arc Months from M arch,” inclading Afarch for one ; and ut. cheſe 3 Numbers 
added togerher exceed 3o, take 30 from it,as ofren as you can, and che-remain is her 
Age : But if the Numbers added be under 30,. that's her a Age ;j As for E le, 
1665. the Epatt is 23. I,demand,Whar Age the Moon is the 21th: day of veplemiees 
From March to September is 7 Months, the Epel? 23, and the day of the Momch'is 
2r, Added u_ makes 51, From it ſubſtraft 29, becauſe rhe, Month hath but 36 
days mm it, and the remain is 22, the age of the AMoon that day, Had it been the 
22th. of Auguſt, and added them rogerher, it would have made 51. Then to have 
taken 30 our, there had remained 31 forthe Cſqon's Age the-23 day of Auguſt. 


Ta finde what Sign the Moon is im, by which is gathered, what the 
Moon differeth from the Sun, . . oe 


| A b 
M2 the Age" of the Afion by 4. divide the Augment or Sum by 20, the 
Qmotient ſhewerh the Sign the Momwdifferecth from, the Swn ; the Remain 
multiplied by 4, giveth the Degrees to be addetl.” As for Example, — The Men 22 
days old, I demand what ſhe differcth from the S#n? Mylciply | 
22 by 4, and the Produ& is 88; That divide by 10, and jn the (8. |. 22 
Quorient is 8, and 8 remainerh npon the Diviſion : That multi- $88 (8 ]..4 


in a Sign, and add the $ Signs in the Quotient, .1t makes 9 Signs 
The odd 2, multiplied by D naks > 0? to which *; 1] w 
Sean's Metion frorh his entrance into the Sign ws which was the 14 dayto the 2.1,make 
7 days or Degrees to be added;to the 8 Degrees tnake 9 Signs 15 ; which conncee afeer 
this manner, from 2, ſaying, Mx, ®2, w3,W 4X51 6,97, 8, S9 Se, 
and the odd 15 Degrees is 1.5 Degrees of Cancer. So the Queſhon 1s anſwered, Thar 
the CMoon is 9 Signs == xs from the Sun, at 22 days old ;, which noce,. She = 
differech bur 4 Degrees frem her ttue Motion by the Tables, which is neancyough 
tor the Mariner to anſwer any Man, 44 "Ny | 


"1 


How 
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How to find what Sign the Moon « in more exat# ; with the Moon's 
Motion for every day of her Age. 


i a 'Stronomer; divide the Compaſs of the Heaven: into 12 Signs, which they (er 

forth by theſe Names and Characters, which you muſt be a litfle acquainred 

with, and che place of the Sun in the Zodiack, Each of theſe Signes you have them 
* Fieſl know, Thar f 

Firſt know, That the Sun entreth the firſt Sign Y the — 

ach of Mech, & the 11th of April, Il the 12th of |: <5 2: 44; 


May; 'S the 12th of Jane, 8X the 14h of Fuly, R the 100. 13 Ln 
14th of Azgaft, =: the 14th of September, M che 14th 200 206 31 
of Oftaber, © che 13th of November, V? the 12th of 3jot Og 32 
December, =s the 21th of Fanwary, X the 10th of Fe- i fr 


braary. This known, the place of the Sun is well found, ; - wh A M4 


adding for every day paſt any of cheſe, 1 Degree. | 
Thus you ſee, x Lk runs through ge Signs but 7193 O02 04 
once in a year 3 The Afoon in leſs than a Month, viz. in 6103 15 36 
27 days, '7 hours, 43 minuces. | Note, That every New- 9/03 235 35 
Aloen, che Swn and ſoon are in one Sign and Degree ; but 10/04 1 46 
the Aſoon hath a Morion of about 13 Degrees every day, as 1104 24 _ 
is ſhewed in this Table. Therefore according to che Age 1205 os 067 
of the Aon , add the Signs and Degrees of the Aſoon's 13105 283 18$ 
Motion, to the place of the Sun at the New Aon, and fo 1406 O04 28 
you ſhall have the Sign and Degree which the Adoon is in 15/06 17 3 
at any time deſired. 1607 O00 4g 
Thas for Example, A New-Moen 1665. the 26ch. No- 77. 34 OC 


18/07 27 I + 
1908 10 21 


20/08 23 33 


vewber, and the Sun and Afoon are both in 14 Degrees of 
**, Now upon the 11th of December, the Hoon being 
14 days old, I would know whac Sign the Afoon is in. 


A Table fhewing the Moon's Motion according zo her Age 


This T able ſhews, for che 14 days of the Moon's Motion, 21/09 06 43 
you muſt add 6 S, 4 D, 28 Hin. to the ſaid 14 Degrees 220g 19. 53 
of ©, 2310 0 03 
Now cquriting thoſe 6 Signs upon your Fi reckon- 24*0 10. 24 
ing the Names of the Siens in order Seine bi V1, agj=” 39; 20 
=2, X23, 74, 5&5, Is, icfalkuponthe Sign Gemini, AGLE: 72,.2'. 
Laſtly, adding the odd 14 Degrees unto the 4 Deg. of the " It - + 
Moon's Motion together, ſhews the'place of the Afoon co 0 56 
be in 18" Degrees of Gemini. 29/l Ss BA 07 
-Fhere is much uſe made of the Afoon's being in ſach {_393__5_17 


and ſuch Signs, in Phyſich and Hatbandry, of which 


>. ſhall fay noching 5 bur give you one Concluſion which much depends hereon z 
£15, 


To know the time of the Moon's Riſing, Southing, and Setting, 


P2: her Riſing (know this) having found the place, or what Sign ſhe is in, 
leek out in the following Kalender what time che Sun is in this Sign and De- 
gree, and therEyou ſhall find che true time of the S#n-Setting, being in that place : 
This is half the concinuance of the S#n above the Horizon in that Sign and Derpree. 
Add this to the time of the Moon's coming to the' South, it ſhews &e time of her 
Setting and ſubſtrafted from it, ſhews the time of her Riſing. 

Thus upon the 14th of September, as before, the Afoon being 14 days old, and in 
= - Degree of Gemini, I defire ro know 'the time of 'the Aeon, Riſing and 

Filing. 


C 2 Firſb 


12 
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Firſt malciply 14, the Moon's Age, by 4. Divide the ProduRt H. M. 
by 5, In.the Quotient will be 11 a Clock, ang.the one Unite VC. So. 12 
upon the Diviſion is Mm. 12, that the Moon WAP be South that © BO Ser.” '$ 19 
might. Secondly, The Sws is i this Sign'anid Digree aboutthe JQ& Riſe 3 oz 
firſt day of Jwne, and then ſets at 8 a Clock 10 minutes paſt. f Added 19 22 
This ſabſtracted, ſhews the Riſing of the £Afoon to be at 3 of VT Set. 7 22 
che Clock 2 minutes in the afternoon. The {aid $ hours, 10 being #\ 
added, makes x9 hours 22 min. which by caſting away 12, the remam ſhews the 
Moon's Setting to. be at 7 of the Clock, and 22 min. paſt in che morning, which 
anſwers the Queſtion deſired 3 which is as neer as can be for your ule, 


PROP. I, How to fnd when it i Full-Sea in a#y Port, Rode,;.Creck, ar 
River., / 


T have ſhewed you already how to find the Prime, Epi, and Age of the Moon, 
at any time deſired. Now we will proceed to ſhew you che finding of Full-Sex in 
any Place ; as in manner following.— Firf, Carcfully warch che time of High-Water, 
and what Poine of the Compaſs the 2foon is npon, on her yy Furs in that Port or 
Place where you would know the rime of the Fall-Sea, or find by the Table what 
Hoon makes a Full-Sex in the ſaid Port. Secondly, Confider the Age of the Afoon x 
then by Arithmetick reſolve it in this manner. Multiply the Afeon's Age by 4, di- 
vide the Product by 5, the Quotient ſhews the Moon's bring South. If any ching 
xemaineth upon the Diviſion, for every Unite you'muſt add 22 Min, If ic was 4 re- 
mainigg, it would be 48 Minutes to be added. Then add the hour har it Flows 
on the Change-day to it, and the Total is-che hour of Fall-Sra, If it exceed 1 2, fub- 
ſtrat 12 from it, the remain is the hour of the'day or night of Fal-Sea, in any 
Port, River, or Creek, Which I will make plain by ſome Examples, (viz.) 


PROP. II. The Moon 16 day3s old, T demand, What a Clock it will be Full- 
Sea at Briſtol,” Seart-point, and Waterford, where E. b.S. 
Moon maketh Full-Sea on Change-day ? 
| C Age 16 
Conſider here an E.b. S. Moog maketh 6 hours 45 min. andJ 4 
the Age of the Aeon is 16 days old : Therefore multiply che ; , | 
Age by 4, and it makes 64 3 divide thar by,, 5,. and. it 1s 22, "77 nts 
and 4 remaineth, which is 48 min. To iradd 6 hours 45 min. ; 
E. b. $. 'it makes 19 ho. 33 min. Thercfore ſubſtra& 12 hours | 55 
from it F there remaineth 7 a Clock 33 minutes, the time of | . F4.s, & 45 
Fall:Sea in” the morning at the aforeſaid Ports 5 which you | 77,4, ST BY 
may compare with your Inſframent , and find it very well. Subſt. 12 ” 


__"_— . F. Sea. 7 33 


PROP. III. The Moon being 25 days old, 1 demand, What a Clock it will be 
Fall-Sea at London, Tinmoutch , Amſterdam, and Rot- 
eerdam, where it flows $. W? 
V; . Hee © as 
Confider that. at theſe Places on the Change-days a S. W.) 4 
Afoon maketh Full-Sea, which, is 3 hours. Therefore multi- | 100 
ly. 25, the Moon's Age, by 4, it makes 100. "That divide = 
5, in the Quotient will be 20, and nothing remain. To >  Zow(20 
it add 3 ho. S. W. and it makes 23 hours. From it ſubſtraQt 55 28.1, 
x2,, and the Remainder ſhews you, That it will be Fal-Sea x 
at all che aforeſaid Places, at 12 of the Clock in the mor- 3 


ning. So you will find it agree with your Inſtrument. _ 


11 Full Sea 


PROP. 


a 
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PROP.EV:- The Moonteing g 41 dd, 1 defoete yew the biwrof Pall-Sea 
| . and Portitouth,  : 


| «4 Quinborough, Sourham 
"Nite, Thit's South- Moon on the Change-day; maketh FM-Sea at theſe Plates 
Therefore _ ! the Moon's Age by 4, CA 36. That divi oo 
5, and. the Quogent 1s 7 of the Clock; 'and"r remaineth;*w 

12 ming, the time of F#ull-Seq at the aforefaid Places, 'the" 

Age being ne days. Notes Tf 'a North or Sth Moon makes 'Fu!l- 

$e4 On the Chagrrdey, there is nothing to be'#dded ro the” ierit 5 7” 
but che Quotient'ist e hour of the dy, and the Remain F"the Pp 

min. as betore direted,, "One Example more fliall Filffice! trems.s 1 15 

os as 2.4 | KOO 208 tian 996 oe ant. ent WH 


'' PROP:'V:, 'The Moon's Hips ofd; 1\eniand the Hile of Pull-Sea'& Rothitftel, 
| | Malden, Blackrajl, where S. b. W., Moon #& FalliSasf -ot 


Here you, may.note,. Thar og; the Change-day. ag thele Places ie Rows S,t, W, fo 
3s bur one Poing fxom-the Sewth, bee bur 2of an bo dy min. ' And.1; bad. be 
all one if i had been North-Eaſt. Muloply by 4, divide by 5,..and che Quogent 
will be43 to 1t add 45 mw. S, h. #. ſhews you ir will be Fal-Sea at ghe-5 oy 
Places at 4 a Clox and 45 min. in the morning. But note, Had it been $.6."E. or 
N.b.W. ic had been 1x ho. 15 min. By this time I hope T have made the Prattitio- 
mer able to know the time of Fall-Sea in any Port, by inſtrument and Arithmetick,: 
Therefore I will trave him a ſmall Table for his ufc. 


UH TIDE-T ABLE. 


Z 


Rye, Winchelſey, Culſhot, a S. b.E. Moon, —— 
Rocheſter, Malden, Blacktaile, S. b.W.—— 

Yarmonth, Dover, Harwich, S.S. Emm—_———— 
Graveſend, Downs, Blackneſs, Silly, $.S. Wn 
Needles, Orford, South and North Fore-land, S:E. b.S. 
Dundee, St. Andrews, Lichone, St. Lucas, S.W. b. S.-- 
Poole, Iles of -AMang-Dunber, Diepe, S. Em—— 
London, Tinmouth, Amſterdam, Rotterdam, S.W — 
Portland, Hartflew, Dublin, /S. E. b. E. — 

Barwick,, Fluſhing, Hamborongh, S.W.b. W._—— 
Milford, Bridgewater, Landi-end, E.S. E.— 
Baltimore, Corke, Severn, Calice, W.S.W. 
- Briſtol, Start-point, Waterford, E. b.S. — 
Falmouth, Humber, Newcaſtle, W.b.S. — 
Plimonth, Hall, Lyn, St. Davids, W.& E 
Quainborowgh, Southam. Portſmonth, N. tf Sn 
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Add any two Numbers together of the foregoing Table, and they ſhall be Iz 
houts 3. Except the two laſt, N, $. and E. #. $o that you may perceive, what hath 
been ſaid from the South, cirher Eaftward or Weſtward, the ſame anſwereth to che 
North, either Weſtward or Eaſtward. And ſo much for the Tydes, But we will know 
the Moon's Motion, and the Proportion berween Tyde and Tyde. 


PROP. VI. The Motion of the Moon, and the Proportion of Time betwixt 
Tyde «nd Tyde. 


Aﬀeet alt this; Twill ſhew you in brief che Adetion of the Afeon, and the reafon of 
the difference berween Tyde and Tyde. 

You muſt note, the Aſotion of the Moon is* twofold. Firſt, A violent Motion, 
which is from Eaft to Weſt, cauſed by the diurnal ſwiftneſs of the Primmwm Mobile. 
Secondly, A natural Motion from Weſt to Eft, which is the reaſon the Aſoon requireth 
27 days and 8 hours 8 min. to come into the ſame minute of the Zadiack from ons 

ie 
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ſhe —_ But coming to the ſame Point and Degree where ſhe was in ConjunRi- 
on with the S#nlaſt, ſhes ſhorr of the-Sun, by reaſon the Sn's/Afotion cicry day 
is natural Eaf#, x Degree, or 60 Minutes, which maketh ſo much difference, that 


' the. Hoon muſt go longer '2 days, 4 ho. 36 min. neareſt, more than,; ber natural 


Motion, before heres ow up Toms to came into ConjunRion with her : So A 
betwixr e and Change 13 2 12 hours, 44 min. by tmy agcount, 
—_——— ow of 30 days _ the Changes, by _ he will not he 
rroabled with ſmall FraSionsof Tame, in this Account of Tydes, which brecderh 
no great ror :. Experience therefore: muſt needs ſhew me this, That I muſt allow 
the ſemegzRroportion to the Aopn in every 24 hours, to deparr from the Swn 12 De- 
grees, which is 48 min. of cane, youll Eaft ; but then haying performed 
her Natwyal Metion above half the Globe, ſhe is to the VV, as we may know 
Reaſon, 5; Now r ke: ea rr rp axnupy Uh henes ſhe - 
move 24.mm. ang an 11x nours, I 2 min, oportion & movern 2 
min, So the Tydes differeth as the time differech. - 

"Tf add ofit” Id 'approved' ence for the 2{eriners uſe, thongh it is imper- 
tinent In this placez chars, to cat Hair, the Afoon in't, W, = ! Cutting, ſhaving, 
clips i the' Fox, canſtch "baldneſs; bur the beſt cinic in che axe, is in S, M, 
or F. 


"$6:Thope T have facisfied the Learner concerning the Aeon, 
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The Prattick Part of Navigation , in working of a Ship in all 
weathers at Sea. 


SORE have been ſhewing the Praftitioner all this while, the Canrſe 
and Aotion of the Afoon, and fo by it to know how to ſhift 
the Tydez, or time of High-Water, in any Port, Road,  Har- 
bowr,, or Creck,, Inſtrumentally and Arichmetically. The nexr 
thing to be obſerved by a Learner, is the Words of Command, 
with readineſs to anſwer and obey, which is che moſt excel- 
lent Ornament that can be in a Complea; Navigator, or Mari- 
mer. And as Caprains Exerciſe their Men on Shore, that their 
Souldiers may underſtand che Poſtures of War, and to Exeture 

it when the Word of Command js given by their Commander 3+ In like manner” are 
Semen, ond Mariners brought up' in PraQtical Knowledge of Navigation at Sea, i 
working a Ship,in all Weathers. Alchough che Rules here demonſtzaced, are bur of 
lirle benefit to him, that hath been brought 'up'all bis Life-cimeat Sea; and rig to 
thoſe that be altogether ignorant in Marine Affairs : Bur that che. Praftick may be de- 
livered in proper ders. s according to each feveral Material, char belongs ro a 
Ship compleatly rige'd, with the Uſe of rhe ſeveral Ropes in workitig atd trimming 
of Sails at Sea on all Occaſions, cannot be denied by choſe that kitow theſe things 
perfeAly : Therefore it is impoſſible for any Man to be a Compleat Mariner or Nevi- 
£4tir, without he hath atrained tothe erue Kidwledge of Theorick and” Pratfich, he- 
ing both Siſters and inſeparable Companions, that makes thety Þ« Navigatert ;; 
Therefore I conld not let this ſcape my Pen. | TONE 
And to explain my (elf, that I may prevent'the Cenſares of alf ſuch chat will be 
curious, inquiring wherher T am not lame, or incapable of chat, and like theqifelyes 
appear imperfe&;z I may ſpeak ic with troable tomy ſelf, and ſhame to others, That” 
there was never more lame and decrepit Fellows d by Favor and Fortune, as 
allo by Kindred, and by Serving for Under-Wages (which'a deferving Mar myghe. 
and would have) as is now adays. Let a man go, ab6ard the belt Ship ar Sea, "and 'ie 
will be very rare to find Ignoranct our of che Officers Cabins, and” only able 
Mariners and more ſufficient Men before the Maſt, which are firſt ro hawl a'bow 
ing, through the averſene(s of their Fares, which is great pity. I ſhould be glad 
ro live to ſee a more cqualler Balance among Sea-mern, and then” Frrplojers, to farther 
the induſtrious, and encourage the deſerving Men; for if chis parnaliry ſhould con- 
cieme long, it isto be feared, ,mm ſome ſhort ame,/ the Compleet Mariner wil he hard - 
ly Found aboard any Ship, roche gbelipemganaese of our Exgl/ifh Nation, Which. 
hath-from cime'ro'ame fo'long defervingly the. Swperiority over-all other of, 
the:World, for breeding;the. maſt famons gators. The Hullender ro tos Lofs: 
knows it right well;” rhat chete are none like Exglihfor Courage at: Sea; bur that tna- 
ny of them gur-ſttip us in the Att of Navigation, which: ptogetds from gyro. 
anequ 
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unequal Balance, which makes our expert Sayleys to ſeck if Fortune will be favoura- 
ble amoneſt them, They had nor ar this day been High and Mighty, and in ſuch a 
flouriſhing Condition as now they are. Thetefore I hope to ſee and hear, Thar the 


Engliſh ob will make berrer uſe, gf {wil a T, _ _y he may a cem what 
is loſt, and attHig, to. fuch jonÞ's fic he may parallel hif 4+ w; V; 

PE Seb 
mh 2 oo to\c}idi we not Uraw-ont | < 


ſcourſe ; for I knew my plam Rhetcrick will not relliſhin ſome mens cars, though ir 
may in others: Therefore I ſhall draw to 3 Concluſion, deficing that no man will 
cenſure me, before aS. 7s = is 1h me, Or 1s Nh to _ = For ſome there 
arc; being a littlegouched (as the common Saying is)rhat it chey ha e at Sea,gthe 

wall | the 'to)-ſoek all my preſcribed Rules; bur TI would ay olles., 
That when I at Sea, I-ſhall work: che Ship i all Aflays as well as ever they did, and 
can as often as I ſhall be called chereunto, after chis manner, (viz.) 


PROP. I. The wind is fair. 


The Wind is fair, though bur lirtle 3 he-comes well, as if he would ſtand ; there- 
fore up a hand and looſe fore Top-ſail in the Top, that the Ships may ſee we will Sail; 
Bring Cable to che Capſton, have up- your Anchor, loole your Fare. ſal. wv of 
Bralles: put: abroad oyr Colours, looſe the Miſne in che Braile&©<SW 
board ? Thoſe that be on Shore may have a Towe, and be bleſt 
we will ay for no man, Come my Hearts, have up your Anchog; 
a.good Prize, Come, Who ſay Amen ? One and all. Oh brave Fe 
a Peck 3zhave our. fore; Top-ſail, have. our main Top-ſail, hawT 
Shcecs. 7 he Anchar.is anay, let fall your Fore-ſajl, hoiſe up ard A op- 
up your main Top-lail z pan looſe. rhe Main-ſail, -and fer Vo <- þ : 
Spric-{ail Top-fail,., A brave Gale. | Bring the fore-Tack- to the Earchead, + 
our Sails quarteriog3 hoſe up oar {mall Sails have out the Miſne Top-fail and fer him, 
Now, we are .clear,. and che Wind like to ſtand ; hoiſe in our Boats before it is too 
muthi Sca ; aboard Main-cack, aboard Fore-rack, -a Lee the Helmne handfomly, "and 
bring her to eaſ3y, oh ſhe may not ſtay. Breace the Fore-ſaul and Fore-top-ſail co 
the Maſt, aid hawl up the: Lee-Bowlings, that the Ship may nor ſtay ; Fc 7 Ropes 
for the Boot on. the Lee-ſide and be ready to clap on your Tackle, and hoiſe, chem 
ipz, tow chem faſt. 15 go the Les-Bowling of Foxe-ſail, and Weather-Braces. Right 
ur One, ake aft che Forc-ſheer, trim the Sails quartering as before : Ler go the 
ShrkA8 Breales, and haft of the Sheers; and hoiſe up che Sprit-ſail Top-ſail, and 
oth mal ils. Fer the main Stay-ſail, and fore Top-ſail, ir Paw and Miſne Scay- 
ſail,, and main Top-{ail, Stay-ſail and: leeſe in your tare, chat we may make moſ} 
of our way. To our Station, and clear Jr Ropes Come, get. up our ſteering 

, 


Saly,... The Lec ſteering Sails of Main-fail, and Main-top- fail, Fore-fail and Fore- 
rop-lal only 3 for they will ſer faireſt, and draw moſt away. I have on purpoſe 


omed ſeveral Words, by reaſon 'T would' not xrouble the Reader. with ſuch indiffe- 
rept chingsas is conceived by all CAfariners to be done 5 as Cooning the Ship, Breaſing, 
Vercing, and halcing: aft, and hojfing, Ioorings and the like : bur it.is to be ſuppo- 
ſed ;all ro, be dong atghe 1 tne. mus have "ur 2 brave Ship under all her Sails 

YaS, 1 her ſwitre way of -Sailing upon the Sea. Now-let as have her righe 


X ore: & Wd. ;1 - Hl | | 

bale 2d bln1ftf aig 2857 T 1 tt: 71h. 

adn?! 02 14 1:1 Right afore the Wind, and 4 freſh Gale... }. 

109 b! ) (3'T BIT !CT er): it | Y \ 49 & > | a ( F 
- The Wind 15 vert. right- aft; \take: aw your Fore! aud Fore-top-{ail, Sceeringail, 
and Fore- il, and\Main and Main-top-fail, Stay<lails ; tor chey are becalmed by | 


che aftey Sails, and will only beat. or rub our. The Wand /blowarfreſh Gale, roubd | 
aft the- Main-fheers, \and Fo bralle. Square your-/Yard$»rake 16 your Main: 
and'Man-top-ſail,Steering-fails. Unleafe'your Bonners. Take mn yout Main and Fore», 
opagalihun-ſails In the-Sprit-faik and Miſne Topsfail, ler go zhe Sherry, bale frony-. 
8UCIN the 
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the Cholyens, caſt off Top-gallane Bowlings. Thus — all the ſmall Sails in, 
and furled, when it blows too hard a Wind to bear them. 


The Wind vereth forward, and ſcanteth: 


The Wind ſcanteth, vere out ſome of your Fore and Main-ſheets, and Spriſle- 
ſheers, and let go. your Weather Braces z rope your Sprit-ſail Yard. The Wind (till 
verech forward 3 Get aboard che Fore and Main-Tack ; caſt off your Weather- 
ſheets and Braces: The Sails are in che Wind, hawlc off Main and Fore-ſheers ;- the 
Wind is ſharp, hawl forward the main Bowline, aud hawFup the Main top-ſail, 
and Fore rop-(ail Bowline, and fer in your Lee-braces, and keep her as near as ſhe 
will lie. Thus have you all rhe Sails erimm'd ſharp, full, and by a Wind. 


The Wind blows Frisking. 


The Wind blows hard ; ſettle our foreand 'main Top-ſails two thirds of the Maſt 
down. Iris more Wind , come, hawl down both Top-fails cloſe. Come, ſtand by, 
take in our Top-ſails z Ler' go the Top-ſail Bowlines, and Lee-Braces ; let go the 
Lee-Sheers, fer 1n your Wearher Braces, ſpill che Sails, hawl home che Top-ſail Clue- 
lines, ſquare the Yeard. Now the Sail 1s furked, and you have the Ship in all her 
low Sails, or Courſes at ſuch a time. 


1t bloweth 4 Storms, 


It is like to over-blow 3 Take in your Sprir-fail, ſtand by to hand the Fore-fail. 
Caſt off the Top-ſail Sheets, Clue-garners, Leech-lines, Bunt-lines 3 ſtand by che 
Sheet, and brace z loure the Yeard, and gurl the Sail (here is like to be very much 
Wind) See that your main Hallyards be clear, and all the reſt of your Geer clear and 
caſt off. (Ir is all clear.) Lonre che main Yard. All down upon your doone hall; 
now the Yard is down, hawlup the Clue-garners, Lifts, Leach-lines, and Bune- 
lines, and furle che Sail faſt, and faſten che Yards, that they may not travers aud 
gall. Thus have you che Ship a trije under a Mizen. 


A very hollow grown Sea. Y 


We make foul weather, look the Quns be all faſt, come hand the Mizen, The 
Ship lies very broad off z ir is bereer ſpooning before the Sea, than trying or halling ; 
go reefe the Fore-ſail, and ſer him 3 hawl aft the Fore-ſheer ; The Helmne is hard a 
weather, mind at Helmne whar is faid to you carefully. The Ship wears bravely ſtu- 
dy, ſhe is before it, and the Sheers are afle and braces ; belay the fore doon hall, 
char the Yard may not turn up; itis done. The Sail 1s ſplitz go hawl down the 
Yeard, and get the Sail inco the Ship, and unbind all things clear of it, and bring 
too the Fore-bonnet 5 make all clear, and hoiſe up the Fore-yard 3 hawl aft che 
Sheets, get aft on the Quarter-Deck, therefore Braces. 

Starboard ; hard up, right your Helmne Port. Port hard, more hands, he cannor 
put up the Helmne. go. very fierce Storm. The Sea breaks ſtrange and dangerous ; 
ſtand by to hawl off above che Lennerd of the Whipſtaff, and help che man ar 
Helmne, and mind what is ſaid to you. Shall we ger down our Top-maſts > No, ler 
all ſtand ; yer we may have occafion to ſpoon before the Sea with our Powles. As we 
maſt, get down the Fore-yeard— She {cnds before che Sea very well ; che Top» maſt 
being aloft the Ship is the holſomeſt, and makerh berrer way through the Sea, ſeeing 
we haye Scea-Room. I would adviſe none in our condition to ſtrike their Top-maſts, 
before the Sea or under. Thus you fee the Ship handled in fair weather and foul, 
by and learge. Now let us ſee how we can tua to windward. 
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The Storm is over, let us turn to Windward. 


The Storm is over, ſet Fore-fail and Main fail; bring our Ship too; ſer the Miſne, 
and Main Top-ſail, and Fore Top-ſail. Our Courſe is E. $. E. the Wind is ar 
Seonth : Get the Starboard-Tacks aboard, caſt off our Weather Braces and Lifts 3 Ser 
in the Lee-Braces,and hawl forward by the Weather Bowlines, aud hawl chem faughe 
and belaye them, and hawlover the Mizcen Tack to Winerd z keep her full, and þb 
3s frear as ſhe will lye, How Wind yuw ? Eaſt. A bad quade Wind, (No near) har 
5 near. The Wind vereth to the Eftward ſtill. How Wind you ? IV. E. hard,no neat. 
The Wind is right in our teeth 3 no near ſtill. How wind you? N.W.b.N, The 
Wind will be Notherly, make ready to go about 5 we ſhall lay our Courſe anocher 
way, no near, give the Ship way, that ſhe may ſtay: ready, ready a Lee the Helmae. 
Vare out there Fore-ſheer, caſt off your Lec-Braces, brace in npon-your Weather Bra- 
ces. The Fore-ſails is a back ſtays, hawl Main-ſail, hawl, about, ler riſe the main 
Tack; caſt off your Larboard-Braces, ler go main Bowline, and main Top-fail Bow- 
line; brace about the Yard, hawl forward by the Larboard-Bowlinesz ger the main 
Tack cloſe down, in the Cheeſe-rree : hawl up the Weather Bowline, and fer the Lee 
Brace-of Main and Main Top-ſail Yards, and the Sheets is cloſe atr ; hawl, of all; 
haiwT ; get to fore-Tack, let go fore-Bowline, and fore-Top-ſail Bowline 3 hawl afle 
the fore-Sheer, hawl taught, the main Bowline, and main Top-ſail Bowline z ſhifr 
the Mizen, tack, hawl bout fore Bowline, and fore Top-ſail Bowline; ſer in che 
Lee-Braces taught, fore and aft, keep her as near as ſhe will lie: No near, How 
Wind yew? N.N.E. thus werr no more ; no near,keep her full. The Wind is at N, ALE. 
thas wegr no more. (How Wind you?) E, N. E.The Wind is at N. keep her away her 
Courſe E.S.E.Caſt off the Lee-Braces,and Weacher-Bowlines,and fer in your Weather. 
Braces, Vere out the main Sheet, and fore Sheer, looſe che Sprit-ſail,and Spit-fa;l,To 
' fail,and Mizen Top-ſaiLand Top-gallant-fails;hoiſe them up,the Wind vears afle wal; 
ler riſe the fore-Tack : the Wind's quartering,hawl aft the fore-Sheer,bring him down 
To'the Cat-head with a paſs-a-rec : ſhuddy in your Weather Braces z the Wind ſtands, 
here. Thus you have the Shjp as at firſt, ſteering under all her Canvas, quarter Wind, 
as ſhe did ar firſt, ſetring, Sail, She hath bcen wrought with all manner of Weather, 
and all forts of Winds, Therefore we will draw to the laſt with a Man of War in 
Chalc and raking of her Prize, and ſoggave this Practick Part to your Ceuſure., 


The Man of War in her Station. 


Now we are in our Station, and a good Latitude, hand mou as Oey: -and fiirle 
your Main-ſail and Forc-fail, and brail up che Mizen, and let her lie at Hull, uncil 
Fortune appear within our Horizon, Wp alaft to the Top-maſt-head , and look 
abroad , young-men z look well to the Weſtward, if you can fee any Ships thac 
have been niprt with the laſt Eafterly Winds. eA Sail, « Sail. Where? Fair by us. 
How ſtands (ſhe? Tothe Eaxftward, and is two Points upon her Weather Bow, and 
hath her Larboard-Tacks aboard. O then ſhe lies cloſe - wind ; we ſec her u 

the Decks plainly, A good man to Helmne. Up young-men, and looſe the Fore-lail, 
Main-ſail,and Mizen. Get the Larboard-Tacks aboard;have out the Main top-ſail,and 
Fore-cop-{ail, and looſe the Sprit-fail,, aloofe. Keep her as neer as ſhe will lie; hawl 
aft the Sheets, and hawl up your Bowlines langht. Do you {ce your Chaſe > How 
Wind y0w? E.N, E. Then the Wind is at N. Hoiſe up your Top-ſlails as high as 
you cau'3 have our Sprit-ſail, Topyſail, and Mizen Top-ſail ; hawl home the Sheers, 
and hoiſe them np : A young-man and looſe the Main-top-gallant-ſail, and Fore-cop- 
gallant-ſail ; hawl home the Sheets, and hoiſe them up; hoiſe up Main Stay-ſail, 
and Mizen Stay-lail, and looſe the Main-top-ſail, and Fore-cop-lail 3 Stay-fail, and 
ſer them. It blows a braye chaſeing Gale of Wind ; The Ship makes brave' way 
through the Seaz we riſe her apace z if ſhe keeÞ her Courſe, we ſhall be up with her 
in three Glaſſes. No near, keep the Chaſe open with little of the Fore-ſail. So, rhas, 
keep her thus. Come offe all hands, the Ship will Stear the berrer when you fic all 


quiet 3 
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quiet ; by, by her fmall Sails, for the is too much by the Head, The Chaſe is a luſty 
brave Ship. So-much the berter, the hath che more Goods in her Hold, The Ship 
hath a great many Guns (no force) it may be ſhe is a Private Port, the 
Chaſe is abonr, come ferch her wack, and we will be about afrer her. We ſayl far 
betrer than ſhe ;/ we have her Waek;z a Lee the Helmn,about Ship, vere out Fore- 
theer. Every man ſtand handſomly to his buſineſs, and mind che Bowlines and Bra- 
cs, Tacks and Sheers ; hawl Main-fail, hawl about. Ler go Main Bowline, Top 
Bowline, Top-gallant Bowline 5 Hawl off all , hawl Fore-ſail,. about, ſhifts che- 
Helmn ; -bring her coo, Hawl che Main- theers cloſe aflc,and fore-ſheet. Ser in the Lee- 
Braces, hawl too the Bowlines. Thas the Chaſe keeps cloſe ro the Wind ; keep her 
gpenunder our Lee. Gwannery, fee that you-have all things in. rcadine(s, and that 
the Gans be clear ; and that noching peſter our decks —Down with all Hammocks 
and Cabins thar may hinder and hurt us. Gwnner, 1s all our Geer ready ?: I; the ſtore 
of Cartrages ready all'd, all manner of Shor at che Main-malt 2? Is there Rammers, 
Sponges, Ladlcs, Priming-Irons, and Horns, Lyntſtocks, Wads, and Water ar their 
ſeveral quarters ſufficient for chem ? Be {ure that none of our Guns be cloy'd ; and 
when we are in Fight, be fare ro. lead our Guns with Croſs-bar and Langrel. Always 
obſcrve to give Fire when the Word is given. 'See that there be Halt-Pikes and - Jave- 
livgs in a reachineſs, and all our -Small-hot well furniſhed, and all cheir Bandahliers 
fill'd with Powder, and Shot in cher Pooches. 

Sec that our Murtherers and Stockfowlers have their Chambers fill'd wich good 
Powder, and Bags of ſmall Shot to load them, chat if we ſhould be.laid aboard, we 
might clear 6ur Decks. Starboard, the Chaſe pays away more room, Starboard 
hard ; Vere our ſome of the Main-(heet and Forc-theer 3 Caſt of the Larboard-Bra- 
ces, (Steady) Keep her thus : Well Steer'd ; rhe Chaſe goes away room, her Sheers 
are both aft, the is right before the Wind : Stereboard hard z Ler riſe main Tack, ler 
riſe fore-Tack ; Hawlafle Main-ſheer, hawl afle fore-Sheet. We have a ſtearn-Chaſe, 
but we ſhall be up with her preſencly, for we fetch wpon her hand-going. The Chaſe 
hawls up his Main-ſail and farles t ; ſhe puts aboard her Waſte-clothes 3 the will 
fight us. Come up from alow young men, and furle our, Main-ſail ; fling our Main 
Yard, with the Chains in the Main-top ;; fling our Fore-yard, put aboard.our Waſte- 
Cloaths ; he will fight us before the Winde I fee 3 She is fall of Men; Iris a hot 
Ship, bur deep and foal. Come chearly my Hearts, 1c is a Prize worth fighcing for ; 
The Chaſe takes fn her {mall Sails 3 Up aloft and rake in our Top-gallant-ſails, Sprit- 
fails, Top-ſails, Mizen Top: ſail, and furle the Sprir-ſail, and get the Yard alongſt 
under the Bowſprit. She puts abroad her Colours, It is Red, White, and Blew 
they are Dutch Colours; no force, the worſt of Enemies. Boy, up and pur abroad 
St. Geerge's Colours in our Main-top 3 ſtep oft a hand, and put abroad our bloody 
Ancient 3 Call all hands aloft z Come up aloft all hands. They are all up Caprain. 


Gentlemen, We are here employed and maintagned by bis Majeſty King CHARLES 
and our (onntry, todo nr Endeavours to keep this (aft from Pyracy and Robbers, and 
his Majeſties Encniies ; whereof it is our Fortune to meet this Ship at this time : 
T herefore 1 de ire you in his MajeFties Name, and for the Sake of owr Conntry, and the 
Honowr of owr Engliſh Nation, and onr ſelves, for every man to behave himſelf conr a- 
grow like Engliſhmen ; and not to have the leaſt ſhew of « Coward: but to obſerve the 
Words of Command, and dv his utmoſt endeavonr againſt this barbariws and inhumane 
Enemy the Dutch, who have treacheronſly and inbhumanely murthered ſo many of our 
Engliſh Nation, in the Eaſt-Indies and other Parts, whoſe Blood cries for wengeance. 
T herefore our Quarrel is juſt, and into Gods bands we commit our Canſe, and our ſelves. 
So every man to his Quarters, and ſhew his Conrage, and God be with you, 


She ſettles her Top-ſails, we are within ſhot.; let all our Guns be looſe, Tu the 
Tackles and che Ports, all knockt open, chat we may be ready to run out our Guns 
when the Word is given. Up.noiſe -of Trumpets, and hail our Prize ; (he anfwer- 
eth again with her Trumpet : Hold faſt Gunner, do not fire cill we hail chem with 
our Voices. (Haye, Hoee) Amain for. King CHARLES. (Port) edge towards 
him, he fires his Broad-ſide upon us. (What chearmy Hearrs?) Is all well _ 

D- 2 Decks? 
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Decks ? Yea, Tea, only he rackt us through and throagh. No force, it is his turn 
next; bur give not Fire until we are within Piſtol-ſhor. Port, edge towards him. He 
plies his ſmall Shot 5 hold faſt Gunner, Port, right your Helmne. We will ran up 
his Side. Starboard a lictle 5 Give fire, Gunner. (That was well done.) This Broad- 
ſide hath made their Deck thin, bur che ſmall Shor ar fiſt did gaul us. Clap in 
ſome Caſe-ſhot in the Guns you are now a loading; Brace roo the Fore-top-ſail,that.we 
may not ſhoot a head ; He lies broad off to the Sourhward, to bring his other Broad- 
fide to bear upon ns: (Starboard hard.) Ger to Larboard Fore-tack ; erim your Top- 
fails, ran onr your Larboard Guns. He fires hisSrerboard Broad-fide upon us 5 'He 
pours in his ſmall Shot. Starboard give not fire until he fall off, chat the Prize may re- 
ceive our full Broad-fide. Steady : Port a little ; give fire Gunner : His Fore-maſt 
iS by the board. This laſt Broad-fide hath done great Execution. Cheerly my Mares, 
the day will be ours; He is ſhot a Head ; He bears up before the Wind to ſtop his 
Leaks : Keep her thus ; Well Steered. Port, Port hard ; Bear up; before the Wind, 
that we may give him our Starboard Broad-fide. Gunner, Is there great ſtore of Cale- 
ſhot and Langrel in our Guns ? Tea, yea. Port, make ready to board him 5 Have your 
Lafhers clear, and-able men with them. Edge rowards him Guns when you give fire 
Bring your Guns to bear amongſt his Men with the Caſe-ſhot. Well ſteered, we are 
cloſe on boord. Give fire Starboard ; Well done Gunner ; They lie Heads and Poinrs 
aboard the Chaſe. Come, Aboard him bravely ; Enter, Enter. Are you lached faſt? 
Yea, Yea, We will have him before we go here-hence. Cut up the Decks; Ply your 
Hand-Granadoes and Stink-Pors. - He cries out Quarter 3 Quarter for our Lives, and 
we will yield up Ship and Goods. Good Quarter is granted, Provided you' will 
lay-down all your Arms, open the Hatches, hawl down all your Sails and furl: chem z 
looſe the Lachings, we will ſheeyoff our Ship, and hoiſc ont our Shallop. If you of- 
fer to make any Sail, expe&t no Quarter for your Lives, Go wath the Shallop, and 
ſend aboard the Captain, Lientenant, and Maſter and Mates, wich as many more as 
the Shallop will carry. So we will leave the 2fan of War to put his Priſoners down 
into the Hold, and ſecure. And fo likewiſe I have ſhewn yon chus mach of che Pra- 
Rick part of Navigation, iniwhich you may perceive that I have wrought che Ship in 
all Eflays, 1n Words and. proper Sea-Phraſes ;: and if I was at Sea, I1hould 

ir both in Word and Deed: therefore I leave it all ro your Judicious Cenſures.'And 
ler not /gporance, the Arch-enemy of Arts deceive you, and cauſe you to think that F 
have writ what I cannot do ; bur thatT can as eaſily turn him in the Theorick,, which 
way I Iſt, as I can the Ship in the Praftick. And (o 1 will conclude with Ovid, when 
he failed 1n the Straight /onjan, 


Nothing but Waves we view in Sea where Ships do float, 
eAnd angers lie, huge Whales, and all F i play: 
Above our Heads, Heaven's Star-embroidered Coat, 
| y V awlt contains two Eyes, for Night and Day ; 
ar from the Main, or any Marine Coaſt, 
"T wixt Borean Blaſts, and Billows, we are toff. 


If Ovid in that ſtraight Tonian Deep 
Was toft ſo hard, mmch wore are we on Seas 
Of larger Bounds, where Staft and Compals keep 
| Their ftrift obſervance : Tet in this nneaſe 
Of Tackling Boards, we ſo the way make ſhort, 
That fill our Geurſe draws nearer to onr Port. 


Between the Stream and ſilver-ſpangled Skie 

We rolling climbe, thew hurling fall beneath; 

Omnr way us Serpent-like, in Mead: which lie, 

That bows the Graf, but never makes a Path : 
But fitter, like young Maids and Tonths together, 
Ran here and there, all where, and none know whether. 
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Our way we know, and yet wnknown to other ; 
And whiles mickhnown to wh bef ore we dive : 
The Hand and Compals that = the Ruther 
Do often erre, although the Pilots, ſtrive. : 
Fw: Card and © far. Jet our Recihin s fall UM Ts % 
T oo narrow, ſhort, too high, tos wide, to0' [mad.. BE 
To diſcon this, remark when we ſet Land, 
Some tha, ſome that \do yueſs, this Hill, that Cape. 
For ſome howers our Skill in ſuſpenteftand, - 
Terming this Shore, that Head-land Points the Map 
Which when miſtook , this forg'd Excuſe goes clear, 
O {ach and ſach a Land ic firſt did *pear. 


In all which ſtrife, ſtreſi'd Sailers have the pain, 

By drudging, palling, hawling, ſtanding to it 

In Cald and Rain, both dry and wet, they ſtrain 

Themſelves, and toyl 3 wane elſe but they muſt do it, 
Both Prow' and Poop do anſwer to the Helm ; 
The Stearſman ſings, no Grief his Foy can whelm. 


By Night onr Watch we ſet, by day onr Sight, 
And f urle our Sails : If Pirates do appear, 

We reſt reſold; "Tis Force makes Comards fight, 
Though none tore dare, than they that have moſt fear. 
It's Courage makes 1 raſh, and Wiſdom cold ; 

Yet Wiſemen ſtont, and ſtnng, grow Lion-bold. 


Sapicntiam Sapiens dirigic, Artes Coartifex, &c. Phocilides. 


T he Wiſe-man knows bis Wiſdom how to w/e, 

Th Avtificer, what Art "tis beft to chuſe. 

"Tis a true Saying, and approved long, 

The Wiſeman is more worthy than the Strong, 
The Fields he tills, the Ciry be can guide, 
And for the Ships in Tempeſts well provide. 
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DEFINITIONS. 


= He ARTS, faith Arntbixs, are not together wich our Afinds 
© ſent ont of che Heavenly Places ; bur all are found our on Earth, 
and-arc;m procels of time ſought and. fairly forged by a conti- 
nual Mediration. Onr'\poor and needy Lives perceiving ſome 
caſual Things to —__ prepoſterouſly, while ic doth imirace, 
attempt, and try, whule 1 doch flip, reform, and change, hatch 
our of theſe, ſome: Fiduous Apprehenſion made by ſmall Sci- 
ences of Art, che which afterwards by Study are brought co 
ſome perfection. 

Yer the Praftice of Art is — manifeſt bur by Speculative Illuſtration 5 becauſe by 
Speculation we know that we may rhe becter know. And for this cauſe T choſe a Spe- 
culative Part; And firſt of Geometry, that you may the better know the Praftice.— 


To begin then. 


I.. A Point # that which hath no Parts. 


x A Point is ſuppoſed to be a Thing ndiviſible, or tha cannor be divided into 


parts; yet it is the firlt of all Dimenſions: I 3s the Philoſopher's Ateme. Such 
a Nothing, as that it is the very Energie of All Things. In God ix carrieth its Extremes 
from Eternity to Erernity 5 which proceeds from the leaſt imaginable thing, as the 
Point or Prick noted wich” the Lerrer A; : 


and is but only theTerms or Ends of Quan- A 
rity. . 
II. A Line * a ſuppoſed Length, with- 
out Breadth or Thickneſs, 
A Lines Extremes or Bounds are two 4 ___. a> 
Points, as you may ſee the Line a; b is made = = | 


by moving of a Point from 4 to b. A Lime is 

either ſtraight or crooked ; and in Geometry 

of three kinds of Magnitudes, viz. Length, 

Breadth, and Thickneſs. A Line is capable = 
- cr in Length only, and may be di- 

V1 equally in the Point C, or u all 

in D, and the like. mwe's A 


Il. The End; or Bounds of a Line are Points, 
You are to underſtand, the Ends or Bounds of a finite Line is A, B, as before : bur 


in a Circular Line it is otherwiſe ; for there the Point in its Motion recurneth again to 
the Place where it firſt began, and ſo maketh the Line infinite, 


' IV. eARight Line « the ſhorteſt of all Lines, drawn from any two of the ſaid 
—..——_ 
As you may fee the Right LineA B ſtraight 
and equal berween the Points A and B, with- A. _ B 
out bowing, whichare the Bounds thereof, | 


V. 4 
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V. Aguperficies is a Longitude, having only Latirade. 


B Saperficies is That -which hach only 
length and breadth , whoſe Terms and 
Lima. atergre Lines. If che (firſt kind 
of Maghiruto che Mocion of 2 Pont pro- 
ducegi a Zine: S049, the; ſecond kind: of 
Magnitude, the Mogon of & Line produe 

a $ epeificitrs Thus-1s alſo apple of 

wo dimenhons, as the lergth AB 7 

ta C aad B D; and may be divided into any kind or number 


[—— 


CD, and the bread 
of Parts, 


ro £ 


VI. ' The Exthemer of k/Superfigiet are Lines: ya 
As the Ends of a Lize are Points, ſo the Bounds or Extremes of a Swperficier are 
Lines ; as before, ' you may ſec tlie-Ends of rhe' Zines A B, and BD, and D C, and 
CA, 4 | | 


VIt. Alain Superficics lieth equally between his Lines, 


So the Swperficies A B CD is that whach licth dirc& and cqually berween his Lines. 
And whatſoever is ſaid of a Right Line, the ſame is mcant of a Plain Super ficies. 


VUL 4s Angle s when two Lines are extended apes th ſame Faperficies, [1 
ſo that they tonch one another in 4 Point, but not direftly. 
" 26A 


Ms youmay ſee. the two Lines A B and B C incline 
ghe towards the other, and couch one the other, in che 
Point B. In, which Point, by reaſon of che bowing in- 
clination of *the ſaid ZLiws, is made the Angle ABC. 
And here note, That an Ang/e is moſt commonly 
—_ ſigned by. three Letters, the middlemoſt whercot 
Ly z ſhewerff chie Angular Point, as in this Figure, whep 
| we ABC, you are to underſtand che yery 
T- x \ a 
' on 


_ ad | 1 Ka Lit 
IX. A Right Angle * that which is produced of a Right Line, falling #yon 4 
Right Line, and making two equal Angles in each fide the Point where 

they touch each other, ”" 


As upon the Right Line CD ſup- 

A. N pole chere doth ſtand anorher Right 

Line A_B, in ſuch fort thac ic ma- 

kerh rhe Angles on either fide there- 

of.z namely, the eAngle A BD on 

\ 6” the one fide e' equa yo.che eAogle 

hes: EE oariforogey 

TS. eicher two'eAngler Right An- 

. þ 3 ler; and the Right Line AB, which 

OF emmenrantunnnn neem D = Feanderh erected upoahe Right Ling 
. B | "7 CD, without bowing or uclining 

to either part chergof, 383 Perpendicular ro the Line C D. 
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X. eAn Obtuſe Anglo 4 that 
which u greater than 4 


Right Angle. 1 


| * Soche Aogle CB Bis an Oh o- + 

le, becauſe 1t is greater chawthe i 
EZ, which is'2 Right Angte.z © T » 
reg not ouly conrain that Right . 


but the Angle A B'E-i y and. En Es: 
Recor fore is Oy" 19 yr | Qs | 


4 7 = 4 
2bivib 2d y :q 0 


* 


x1. As Acute Angle #« leſs than a "Right Angle. 


Therefore you may ſce che,oghiE BIÞ bs awndente Angle ; | for it is leſs than che 
Right a A B D, in which it 1 contained by the other Acute Angle A A BE. 
- x11. 4 FLEA is the End of every Thing. ": 
As a Point is the Limit or Term of a Line, becauſe ic is the End thereof ; ſo i Live 
likewiſe is the Limit and Term of 2 $ apericie aud a S Swperficies 1s che Limit cad Term 
of a Body. ; 


X1IL, AFigure ” that "which Py | contained wnger one Limix or Term. or whige , 


As the Figare A, 1s comtined under one c Limit or Term, w hich, is the round Line ; 


216 the FigaretB. and 'C'* 
are — under four 
" Right Lines: likewiſe the 
Figure E is contained un- 
der three Right Lines, 
which are the Limits or 
Terms thereof 53 and the ..: 
Figure F under five Right 
Lines: And {0 of all 
Fig#re-. 

4 And here'notes We call 
any plain Saperficies, whoſe 
Sides are unequal ( as the 
Figare F.) Plot, as of a _ | _ .,- 
PH w Park, Foreſt, | | | [ 
and let I WT "a 


XIV.. . 4. Circle is 4 plain Figure contained under one Line, which « called « 

| ge wnto wbich all Lines drawn ; ay one Point within the 

Figure falling #pon the 

, 2 nel Sue thereof, are equal 
ps one to the other. 


Asthe Figwe AECEF is a Chele contained 
| anderkbs Crocked| Line A.E C'D, which Line 
_ _ the- Circwmference,. In the middle of 
ure 1s the Center or Point B, from which - 
Lines drawn from the Circamference | 


equi] as the Lines BA, BE; BD, BC; 
and Print B is called the: Center of the Cir. 


Cc 


cle. 


7 
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ww , Diameter 'of « Circle & « Right Line drawn by the Center thereof, and 
ending at the Circumference, on either fide dividing the Circle into two 
equal Parts. Sd 


So the Dine A'B C in the former Figare, is the” Diameter thereof, becauſe it paſſerh 
from the Point A on the one fide, and paſſertr alſ6 by che Point B, which is the Center 
of 'the Circle'; and morgover, it dividech the Circle into rwo equal parts, namely, 
AEC being on one fide of the Diameter, equal ro A F C on the other. And this 
Obfervntion was firſt made by Thales Mileſiw 3 For, faich he, if a Line drawn by the 
Center of any Circle do not divide it equally, all the Lines drawn from the Center of 
that Circle, trom che Circamference cannot be equal. 


XVI. - ASemicircle # 4 Figure contained under the Diameter, and that part of 
the Circumference cut off by the Diamerer. 


As in the former Circle, the Figere A F C is a Semitircle, becanſcit is contained of 
the Right Line A B C which is the Diameter, and of the crooked Line A FC, being 
thar-parr of the Cirthmference which is cut off by the Diameter : Alſo the part AEC 


15a Semicircle. 


XVII A Section or Portion of a Circle, & 4 Figure contained wander a Right 
Linc, and 4 part of the Circumference, greater or leſs than a Scmicircle. 


B 


So the Figare A B C, which conſiſterh of the part of 
the Circamferenee AB C, and che Right Line A C, js 
a Seftion or Portion of a Circle, greater than a Semi. 
circle. | 

Alſo the other Figare A C D, which is contained 
under the Right Line A C, and the parts of che Cir- 
cumference AD C, is a Seftjon of a Circle leſs than a 
Semicircle. ' And here note, That by a Sefton, Seg- 
ment, Portion, or part of a Circle, is meant the ſame 
thing, and fignifierh ſuch part as is greater or leſſer 
than a Sewicircle: So'that a Semicirele cannot properly 
be called-a Seftion, Segment, or part of a Circle. 


C 


_ 


">4 | 


XVIIL Right:lined Figures areſuch as ave rentained ander Right Lines. 
XIX. Three-fided Figures are ſuch as are contained under three Right Lines, 
XX. Four-ſided Figures are ſuch as are contained under four Right Lines. 
XXI. Many-ſided Figures are ſuch as have more Sides than for. 

XXII. At Three-fided Figures are called Triangles. 
p And ſach are the Triengles A BC. 
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XXII. Of Four-foded Figures, A Quadrat or Square 
is that whoſe , wg equal, and his An” A 


gles right, as the Fignre A. 


XXIV. A Long Square is that which hath right A»- 
| gler, but unequal Sides, as the Figure B. 


XXV. A Rhoambmeis a Figure Quadranguler, having 
equal Sides, bat not equal or right Angles, 
as the Figare C. | 

= 


_- 


alſo equal: bur it hath neither Sider, 
nor equal Angles, as the Figare D. 


% 


XXVI, A Zhomboider is 8 Figure whole oppolire Sides = / © 
are equal, and whoſe oppoſite Angles arc D / 


XXVIIL All other Figares of Four Sider are called 
Trapezia's. 


XXVIII. Such are all of For Sdder, in which is ob- 
ſerved no _ of Sides or Angles , as 
the Figures M, which have neither 
equal Sides nor Angler, bur are deſcribed 
by all Adventures, without the obſerva- 


cion of any 


III 


CC —— 
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VXIX. Parallel oreA — Righs Linez,are ſuch which being in one and the ſame 
A #19167 wow dolor mango ſaxcwm on; both fides, do 
Y youuay ſec by the rwo 


" + 5 Lines A B, CD 


XXX. A Solid Body i is that which hath Length, and Breadch, and 
Thickagls, 8 a5 a Cube or pr Die ; and rhe Limirs and Exrremes 


of it art S#jerfictrr, «Sth Fig are 1. 


in 31. ] 4m 04h vt god 
XXXI. 79 IS thg.,7 Pram which te Sphere or * Cle 1s 


rurncd, 


X XXII. - The Piles of aS phere ; arc Rt Extremes or Bnds of che Dlawe- 
ter, and ate terminated in the Swperficies of the Sphere, 


XXX1II. A Sphere is, defined by Exclid to be made, when the Diameter of a Semj- 
circle renaming fixed, the Sewvicircle is turned abour, till ic be rerurned 
ro the Place whence-it begari ro niove at firſt. ' 


- 


m__em_—__ 


NY cwo Right Lines St one-another, make Oy 
_— or vertical Mo Exclid. we: I. 


IL If any Right rFallu n tw [2 ps bt Line 
it Taketh ch Lis Ly h mogBrggul , 


the inward Angleje the ocher 3 ob. fot rwo qaky 
oppofire Angles, on.contrary idesof the falling Line, 
lo 6 equal Exclig 29: T. 


IIL E any: PuTriogle —_ Anghe-is tothe in- 
Sn re Ang oink of” ad TRE as equal o to + 
| a Angles, Exchid 33.1. . 


Iv. In Equi-angled Triangles alt their Sides arc proportion as well ſach cole 
tain the equal Angles, as alſo the fubindleas Sides. hs 


V. If any four Quentities be proportional , the, firſt mulciplied in the fourth, 
> rn ” Cuentity La to that which i is. made by muloplaion of Fe 
nd in the Hf 


VI. In all Right-angled Triangles te Sql Fch2* Side bveaie the be 
Angle, is equakro/both the Squares of. thie __ fides. &vclid 5c 


VIL All Pardllellograms are double to the Tris les char are eh u che 
Baſis, their —_—— equal. Exclid 4t; 1. * © poo . 


VIIL. All Triangles that have one and the ſame, ex lis ecu. two re 
Lines, Menno al, Lt. cho | 


E 2 WT”; 


CT e 2. — 
TO * 


—_ - —_ -- - OI - — —” w—=—— 


wworY \rorrigtg. 


* mn 
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_ 
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tA 


PROBLEM_IL 
Upon « Right Line given, how to erett another Right Line which. ſball be 
* -* * perpendicular to the Right Line” given. | = 
HE Right Line given is AB, upon which from the Pont E ic 
1s required to eredt the Perpendicular E H. * Opening your Com- 


a7 
- 


' 
v 


43 W paſs at any convenient diſtance, place one Foot in the affigned 
£\ ; | 
a; by Point B and with 
way: the other make the E..._ Hf 
EL two Marks C and FX... 
D, cq:al on' each P" Ps 


fide the Point Ez 


cherropening your Compaſſes again to any A 
other Zn diſtance wider chan the 


For | ce ns BU MI (be 


Compaſſes remaining ar the ſame diſtance 
place one Foot in the, Point D, and wit > 
the” bther deſcribe the rh F F. Then py | 
from the Point whitre thoſe tws Arches in-A GC 7 ws; —B 
terſe& or cur ,cach other (which is at H) | D | 
dra the Right Line HE, which ſhall be 1 Yo | | 
peidicnler to the glyen Right Line A B, which was the thing required to be done. 


pn 67 —— * . —_ MA 0 I 


- 
. 
Do 


" -PROBL. IL. 


Er A B, be a Ljne given, and let it be required to creQ the Perpendicular AD. 
+ Firſt upon the Line A B, with your ( ompeſſes opened. ro any {mall diſtance, 
make five ſmall Divifons, beginning at EW 


A, noted with 1, 2, 3, 4,'s. take "_ ba 

with your Compaſſes the Liſtance from A TIES h 

OF and oct one Foot in 'A., ad mp 

with the other deſcribe the Arch ee: 71 619 «bs. 

Then take the diſtance from A to 5, and , Pa [, 

placing ane Foot of the, Compaſſes in 3 x 

with the other Poor deſcribe the 45cb 6: | - 

h h, cutting the: former Ach in the 1 X 

Point D : Laſtly, from D draw the Line | x F 

DA, which halt be” perpendicalin 16 w'; p 
£2.47 tat , NE mh_—— — 


the given Line A B. 
Thiopencicn Is g1 ed 


Mg this 
TH- 


6 —_ 
B 5.4.3.2 1 


3, 4, and 5, make a Right-z 


angle, which is very neceflary in many Mcchanical Operations, and cafie to be re- 
mcmoreg. —, Bo 


\ ? 
_ Gn £ £ 7 


PROBL 


- —_ Ct. 
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a 3 PROBL/A MP: hs 
How #0 let fall « Peryendicular upex any Point aſſigned, upon « Right} 


F4 WVen. 


He Point given 1s C, from whidl Point 
' Y £55 required how, to! drawj a Right 
Line which ſhall be perpendic»/ar to. whe: gi- 
ven, Bien Line A ") FRF 
wit from the gives Polee C, co.the Line 
A B, draw a Line by chance, as C E,:which 
divide into,two equal parts in the Peint D. 
Then lacing, one Foo of rhe-Conpuffes 
in che, Poigt.Dz - with. chat: diſtance DC, 
deſcribe the Semicircle CFE, icuning-:ohe 
given: Line: A .B in the Pvins F.,; Laſtly, 
| It from the Point C you, draw the Agghr 
—Þ Line CF, it ſhall be a Perpendicular..co 
= the giyep, Lise AB, which was required. 
{ 4... te 4 wand MITT? cod Alle] 2h Sd 


\ ' WL q ? Dk \ 12.0 «ls \\oo \ \ #2 aknns Yy 
my PROBE. IV," — 
| How to make an Angle equal to Angle given, 


rare 


. 


Ec the Aagle.gizen. be A.C.Þ, and ker'ir'be: required to- make another! Hyghy 
L equal chereunto. | t 


// Firſt draw the Line E F at pleb- 
'fuxe; then upon the givert Angle ar 
C (rhe Compaſſes opened ro any di- 


k I x. ance) deſcriberhe ch A By 
ge 'alo-upon the Point F; the Copa 


; * analcered , deſcribe the &h*D E; 
a." . 18 —_ Then take the diſtance AB, -and-fer 
'TITY .. ')thie fame from E to D; Laſtly draw 

D.F.E be equal w. the $1v6a \degit., A CY... = 
PROBL. V. 'T 


Right Line being given, how to draw avother Right Line which 
be parallel to the Long bono; —roturerat? | 7 


" T. 
e Line given1s A B, -unto which it 15 required co draw anocher Right Line p- 
rallel chereun, at the diſtance A C or DB. ' Firſt open your Compaſſes to'tlig 

| þ diſtance A © or BD ; they placmy 


; ages Go a GW —— _oneFoot in A ,"with —__— 


"> Wor.” oe "RY ſcribe the #c# C;7ltfo(ar ch : 
; R place one Foot inB, and with the 
_ '1L.&-- other deſcribe the A+ D. L ' 


draw,the Line C D, thar'it may 
—— touch the 4c C ant D:- So hh 


Kd L "k " 
$4 £& Br * the Line C D. be pariMel 76 thie” Line 
"þ "* AB, and ar thie : ou 
- | * | . 


ROBY: 
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PROBL. VL 
To divide 4 Right Lip ith 67 \#umber of equal Parts. 
EcAB be a Right Line given, and wn *f [115 [ Tr !'n Wo ' A 23k 


£5 ttt it be required o divide theTame ay; 5 
into five equal Parts. 23*2Y ; 


Firſt, From the given Line raw. 7 
the Line A C, makigg” any Ang Fu b 
*the'cad of the given Line which 'is dt 
the Point B. Then draw the Line B D 
equal to the Angle C'A R., Fram * 
che Points A and'B, fet off upon'thieſe 
ewo Lines any Number 'of equal parts, 
being" Iefs "by one chan the "Parts itil, 
which" the Line A'B. is to be difided, . 7 , 
whidrin this Example muſt be 4: "Then \ . A \ CT 
-draw {mall Line: from 1 to 4; from'2 | | \ 
19'3-&wice, and from 1'to 4, &. which ho 
abivr cabling the'given Line A B, ſhall divide it into five equal Parts, a9was required. 


. 
® 


” 
* 4 - 
. 1 TANCS 


—— 
_—_—— 


_ PROBL. VII. 
__ 4 Right Line being giuen, bow to draw another Right Line parallel 
_ Fherewnto, which [ball Ll paſs toro 4 Point aſſigned. 
. Et AB be a Lize given, and Jer it be requiped to draw another Line paralle 
Fre [nf as. * 


& thereuntazzhich (hall paſs "the 988 OY er 
given Point C. Firſt, Take with your Com- c F. Þ* 
paſſer the 'diſtance-from A. to C,; and plact- NO, i 
ing one Foot thereof at B, with the other | | 
deſcribe the a FebD E then take in your 2.1 
Copypaſſes che whole Line A B, and place one , -Þ 


Foot in C, and with the ocher ddcribe che 'A 

ns fr fe. ane boy former Arch in the | 
H: Then-if you draw the- Line C H, 

it ſhall be parallel co A B, theching required. 


"PROBL. VIII. 


_—__ as 


v Heving any three Points groen which ae not ſcitnated ih 4 Right Line 


How to find the Center of « Circle whith ſhall paſs diretty 
the three-Points given... —————_ TT 
He three Points given are A, and Cy, : 4 B 
now it 1s required to finde Reon wha 
aCrole wheſe,.Cirtumference (hall pas through::1\ 
the three Points given. «vn nag i), wes. 4 
na} nod. er Compaſſes to any diſtance 
greater half che di berween B 
and C 3. then place one Foot-in the Point / 
FG aj Buige : wg Size the Areb 
G ;.. then te, es remaining ar che ' 
and,with: che other rurn'd abpur make the '% 
marks F and G iu the former &cþ, and draw 
6 Her OG begs if need be. 
ike manner open. your Cormpeſ7 at a di- | 
an Seater than PA By Phe one Foo A 
in 6, Peing A, wich the other deſcribe the 2 
: Then the Compaſſes remaining at 
the fame diſtauce, place one Foot in the Poing 


through 


' 


——_—_ 
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C, and rurning the ocher abour, -tnake rhe- marks f{ K inthe former Arch. Lafth, 
draw che Right Tane\H K, curting'the Live F G in ©, ſo thall O be the Centerg/apon 
which you may deſcribe a Chel#4x.che- diſtance of OA, and. ic ſhall paſs direly 
through the three given Points A B C, which was required. _ 


* 

F - 

” Ga —__— 
_ — 


—— 
—__— 


——"PROBL. IX 


How to deſcribe a Circle in « — 
that fball only touch the three” Sides ; 
and to find the Centre, 


| T1 down che Triangle A B C, the three 
K Foun equal; then divide the Sides of 
the Triang/e A Bin rwo equal parts, as at E, 
and draw the Line C E: an likewiſe di- 
vide BC, and draw che Line AD; and 
where they croſs one the other, as ac O, 
that is the Center : Therefore puc one Poine 
of the Comp-+ſſer in the Center O, and extend 
the other 'rrjercher fide, 'and deſcribe the Cir- 
cle Gz F, which, will only couch che Sides A 
BG of the Triangle, * i 


PROBL. X 


ow to lay down a Trianglc iz a Circle, and to find the Center of rhe 
Circle in he Triangle. | 


On of a Triangle A B 
T_T C, :4t is no matrerf they be or 
not 3 then pur one Foor':of your Compaſſes 
in the Point B, open the ocher G& more than 
half che leggth of che greateſt file,” as to: C 
and with chat diſtance deſcribe the Arch F 
HDG3z and fo removing the Compaſſes to 
C, croſs the former Arch at F and D, and 
draw the Zine DF. Again, the Compaſſes 
ar che ſame: diſtance, -put one Foorari A, 
and deſcribing a ſmall' Arch, cxofs. che for- 
mer Arch at H and G ; and laying a Ruler 
over the Interſeions of theſe rwo Arches þ 
H and G, draw the Line G'H 3 and'w 
theſe two Lines croſs one the orher, as at K, 
that is the Center of the Triangular Points. 
From ir exrend the Compaſſes to either of the 
Points, and deſcribe the" Circle A B C;/ and 
the Triangle will bewithia the Ciysle. 
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132 


_— — —— 


3 | -PROBL. XI. 
Any three Right Lines being grven, ſo that the two ſborreſt together be 
..21. longer than the third, To make thereof a Triangle. 


Er it be required to make 2 Triangle 
cſe rhree- Lives A, B, and C, COLI 7 1p" | 


the two ſhorteſt whereof, viz. A and B ” —P 
together, are longer chan the third QC, . pooe X ES 
Firſt draw the Line DE equal to the þ— 

giyen” Line By. thiwtake with your Chmy- © C 


affei the-Zine C,: and {erting one(Foor 1m 
5 with the othexdeſctibe che Arch FF ; 
alſo take with your Compaſſes the given 
Ling Az. and placing one Foot in D, wath 
he arher deſcribe rhe Arch G G, cutting 
the former Arch 1n che Point K, Laſth, 
from the. Point K, if you draw che Lines j | 
KE and K D,.you ſhall conſtirace che : E 
Triangle K D E,whoſe Sider ſhall be equal DD 
to the three given Sides A B C. 


th i. 
_ 
— 


| PROBL. XIL 


 Heving a Right Line groen, How to make a Geometrical Square, whoſe 
ides. ſhall be equal to the Right Line given. _ 


_— _—_— 


He Lize given is.R 1, and i 1s required g___ = —_— 


to" make a Geometrical Square whoſe | Þ © C 
$i4es (ſhall be equal to the Line R It- Fir draw f 
wad Problems) uþon the \Poiut B raiſe the Pey- H 


the given Line R I, then (by the firſt and ſe- 
pendicular B C, making the Line B C equal to I 
che given Lint RI alſo: Then taking the ſaid 
R I in your Compaſſes, place one Foot in C, 

with'che other deſaride an fob" ar D/; The 2.6 
Cotmpaſs at the ſame diſtance, ſet one Foot in 
A, androſs:che former Arch at D; rhen draw 


che Lines D;Cand D A, which ſhall conclude A \B 
the Geometrical Square A BCD, which was —— —— — 
required. AR 7: 
PROBL. XIIL 
Two Right Lines being given, How to find a third which ſhall be in pred 
portion unto them, A g 
Ec the given-.Lines be A B - — 
2. and B; and it is required 


dp: chird Line which 
- be in- proportion unto. 
them. | 

Firſt draw cwo Right Liner, 
making any Angle ar pleaſure, 
as the Lines LM and MN, 
making the Angle L MN: 
ER  OGREE 
Compaſſes, and ſet ngth 
hereof from M to E ; alſo take 
che Ziwe.B, and ſerche Length DT 
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thereof from M to F, and alſo from Mto H : Then draw che Right Live E H, and 


then from the Point F draw the LineF _— twoEH. So ſhall MG be thethird 
Proportional required : For Axithmerically ſay, | 


A MEtoMH: Sow MF fo MG 18, 


$ I2 I'S 
12 EC 
24 © 244 (15 
T2 88 
3&1 144 
PROBL. XIV. 


Three Right Lines being given, To find a fourth in proportion to them, 


T*: three Lines given are A,B C, unto which it is required to find a fourth Pro- 
portional Line. This 


is to; perform the Rule of A. 34- 

Three. As in the Laſt B -— eo 

Problem, you muſt draw C — 4 Ei - 
rwo Right Lines, making —_ 4. 
any Angle at pleaſure, as 

the eAngleE F G then B 


rake the Line A 1n your 
" Compaſs, and ſer it from 
F to'I; then rake the 
Line B in your Compaſ- 
ſes, and fer that from F 
ro K ;z then take the third 
given Line 1n your Com- 
paſſes, and ſer that from - 
Fro H, and from that ,- _.- K Ls 
Point H draw the Line H hy 
L, parallel co I K; . So ſhall the Lize FL be the third Proportional required. 

Nate, That theſe Lines are taken off a Scale, chat is divided into 20 parf$ to an 
Inch : To do it Arithmetically ay, 


AFlIutFK: SewFHwREFL. 


24 25 4 .402 © 
2 
24 . 288 
zo98 (42 72 
44 1008 
4 


Here note, That in performance of che laſt Problew, That the firſt and third 
Terms,namely the Lines A. and C,muſt be ſet upon one and the ſame Line,as 
here upon the Line F E, and the ſecond Line B muſt be fer upon the other 
Line F G, upon which Line alſo the fourth Properties will be Gard. 
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PROBL. XV, , . 


How to work the Rule of Proportion by a Scale of equal Parts, and ſuch 
other Concluſions 4s are uſually wrought in Lines and Numbers, as 


in Mr. Gunter's 10 Prob. 2 Chap. 


He Scale of Inches is a Scale of equal Parts, and will perform (by protraction 
upon a Flat or Paper) fach Concluſions as are nſually wrought in Lines and 
Numbers, asin Mr.Gunter's 10 Prob. 2 Chap. Seftor, may be ſecn, and in others that 
have writ in the ſame kind, This way Mr. Samwel Foſter hath direted in the I Chap. 


of his Poſthumm Foſteri. : 
An Example i» Numbers /ke his Tenth Probl, 
. Ar 16 t07: Sou 8 towbat? 


Here becauſe the ſecond Term is leſs than the firſt,. upon the Line A B, I fer A C 
the firſt Term 16, and the ſecond Term A D 7, both —_ our of the Scale of equal 

arts : thence alſo the third Number 8 being taken, with ic upon the Center C, I de- 
{-ribe the Aeke E F, and from A draw the Line A E, which may only rouch che 
ſame Arke 3 then from D, I take D G, the leaſt diſtance from the Line A E, and che 


fame meaſured in the ſame Scale of equal parts, gives 3 ;, the fourth Terms required, 
0 


- 


Bur if the ſecond Termiſhall be greater than the firſt, then che form of working | 
muſt be changed, as in the following Example. 


EXAMPLE. 
Asr7Ttor6: So 21 towhat ? 48. 


Upon the Line A B, I ſer the ſecond Term 16, which is here ſuppoſed to be A Dz 
then with the firſt Term 7 upon the Center D, I deſcribe the Arke G H, and draw 
A G that may juſt touch it : Again, having taken 2x out of the ſame Scale, I ſer one 
Foot of that Extent upon the Live A B,, removing it uncil ic fall into ſach a place, as 
that the other Foot being turned about, will juſtly rouch the Line A G before-drawn; 
and where (upon ſuch Conditions) it reſteth, T make the Point C ; then meaſuring 
$ © =." 49M Scale, you ſhall find it to reach 48 Parts, which is the fourth Num- 
er required. 

The form of on (alchough nor ſo Geometrical) is here given, becauſe it is here 
more expedire than the other by drawing Parallel Lines ; but in -ſome Pra&tice the 


other may be uſed. I have been the more large upon this, becauſe in the following 
Treatiſe 


Book I, Geometrical Problens, 


35 


—— 


Treatiſe I ſhall quote ſome more remarkable Places in Poſthuma Fofteri: and the So- 
lation of Proportigns-muſt be referred chicher, che form of their Operations being the 
ſame with this. Fe chin therefore ſhall only be intrmned what muſt be done in ge- 


neral, che particular way of working being here directed. 


—___ 


PROBL. XVL 


To divide « Right Line given, into two parts, which ſpall have ſuch pro- 
portion one to the other as two given Right Lines. 


He Line given is A E, and ir is required to divide the ſame into two $, 
which ſhall have fach proportion one to the other, as the Line C hach to the 
Line D. 
Firſt, From the Point A 
draw a Right Line at pleaſure, 
_— 6» making the eAngle * E; 
'* en take in your Compaſſes the 
3 F< Line C, ſet om A to 
| 4 | F; and alſo take-the Zine D 
- and ſer 'it fromF to B, and 
draw the Lize B E : Then 
F LY | from the Point F draw the 
F: | OS Son 
| | In7 
” £ | the Point G: So is the Line A 
| A Po A 2 F, 3o B divided inco two parts in 
19? th or, 2 he ZE Cs 
other, as the Lize C is to 
. the LleD. 

Arithmetically, let the Line AE contain 40 Perches or Foot, and let che Line C be 
30, and the Line D 30 Perches;z and ler ir be required to divide the Line A E into 
ewo parts, being in proportion one to the other, as the Line C is to the Line D. 

Firs, Add the Lines C and D together, their Sum is 50: Then fay by the Rele of 
Propirtion, If 50 (which is the Sum of the two given Terms) give 40, the whole 
Line A E ; What thall 3o the greater given Tem give? Multiply and divide, and 
you ſhall have in the Quociene 24 forthe greater pare of the Line A E z which being 
taken from 40, there remains 16 for che other parr A G : For 


A: AB#to AE: So &@ BF to EC. 


5O 40 30 24 
40 
27 oO 
rage (24 120 
i 570 1200 
PROBL. XVIL 


' How to divide a Triangle into two parts, according ts any orefirtion af. 
fiened, by aLine draws from any Angle thereof; and to lay the leſ- 
ſer part unto any Side aſſigned. 


| #.- A BC be a Triangle given, and let it be required co divide the ſame by 2 
Line drawn from the ©, 3 A, into, two parts, the one bearing proportion to 
— Asthe Line F tothe Ling G 3 And that the leſſer part may be towards the 

i > 
F 2 By 
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A oF] 


CY D 45 :C 


By the laſt Problems divide the Baſe of the Triangle B C in the Point D, in propor- 
tion as the Line F is tothe Line G (the leſſer part being ſer from Bro D.) Laſtly, draw 
the Line A D, which ſhall divide the Triangle A B C in proportion as F to G. 


At the Line F; i to the Line G: 
So «« the Triangle ADC, to the Triangle A BD. 


PROBL. XVIIL 


The Baſe of the Triangle being known, To perform the foregoing Problemi 
Arithmetically. 


S* ppoſc the Baſe of the Triangle BC be 45, and let the Proportion into which the 
Triangle ABC is to be divided, be as 2 to 4. Firſt add the two proportional 
Terms together, 2 and-4, which makes 6 ; then ſay by the Rule of Proportion, IF 6, 
che Suth "of che Proportional Term, give 45 (the whole Baſe B-C) What ſhall 4 the 
greater Terms giyen ? Mulciply and divide, and the Quotient will give you 30, for 
the greater Segment of the Baſe D C, which being deduced from the whole Baſe 45, 
chere will remain 1 5 for the leſſer Segment B D. 


Ar 56 #« to 45: Sow 4DC 30, 


WS. 
F-1-1 Io 
205-0990 
66 
PROBL. XIX. 


How to dovide a Triangle (whoſe Area or Content is known) into two 
Parts, by aLine drawn from an Angle aſſigned, atcording to any 
Proportion required. . 


: $iw the Triangle A B C contain 9 Acres, and let it be required to divide the ſame 
into two Parts, by a Lize drawn from the Angle A, the one to contains Acres, 
and the other 4 Acres. Firſt, meaſure the whole length of the Baſe, which ſuppoſe 
45 ; Then fay, If 9 Acres the > pry of che whole Triangle , give 45 the whole 
Baſe, What parts of the Baſe ſhall 4 Acres give ? Multiply and divide, the Quotient 


will 
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| for the leſſer Segment of the Baſe BD; which being deducted from 45 
_— mb DC, Os. draw the Lize A D , whuch ſhall divide the Triangle 
C according to the proportion required. : 
AB ordu If 9 Acres give 45 , What ſhall 4 «Acres give ? 
Anſwer 20 4 


PROBL. XX. 


How to divide a Triangle given into two parts, according to any Py 
tion aſſioned, by 4 Line drawn from a Point /amited in any of the 
Sides 4 - and to lay the greater or leſſer part towards any Angle 
aſſroned. - 

4 He Triangle given 1s 
ABC, and ir 1s 

N_— — required from the Point 

#7 M to draw a Line that 

* ſhall divide the Triangle 

into two parts, being in 
proportion one to the 
other, as the Lize N is 
& the Line O ; and to 
lay the leſſer part to- 
wards B, 
Firſt, from the limited 
Point M draw a Line to 
: . the —_ eAngle at A; 
H RB F, M then wide the Baſe BC 
1n proportion as O to N, 
Tn ' which Point of Diviſion 

wilt be at E; then draw ED parallel co A M: Laſtly, from D dcaw the Line D M, 

which will divide the Triexgle into two parts, being in Proportion one to the other, 

as the Line O is tothe Line N. 


_— 


PROBL. XXL 
To perform the foregoing Problem Arithmeticalh. 
T is required to divide the' Triangle 'A'B C, from che Point M, into two parts utt 


10N AS F to 2, 

Firf divide the Baſe B C according to the given Proportion 3 chen becauſe the lefler 
Part is to be laid towards B, meafure the diſtance from M to B, which ſuppoſe 32: 
Then fay by the Rule of Propertion, If M B 32, give E B 16, what ſhall A R 28 
( Perpendicular of the Triangle ) give ? Multiply and divide, the Quotient will be 14, 
at which diſtance draw a Parallel Line to B C, namely D; then from D draw the 
Line D M, which ſhall divide'che Triangle according to che required Proporrion- 


PROBL: 
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PROBL. XXII. 


How to divide a Triangle (whoſe Arca or Content is known) into two 
Parts, by a Line drawn from a Point timited, into any Side thereof, 
according to any number of Acres, Roods, axd Perches. 


N the foregoing Triangle A B C, whoſe Area or Content is 5 Acres 1 Rood, let the 
limiced Point be M in the Baſe thereof; and let ir be required from the Point M 
ro draw a Line which ſhall divide the Triangle into two parts berween Jonſon and 
Powell, ſo as Fohnſon may have 3 Acres 3 Roods thereof, and Powell may have 1 Acye 
and 2 Roods thereof. « UH 

Firſt, Reduce the quantity of Powel/'s, being the leſkcr, into Perches (Obſerve, 160 

ſquare Poles contains 1 Acre, half an Acre contains $0 Perch, a m_ or one Reod 40 
Perch.) which makes 240. Then conſidering on which fide of 'the hmited . Poiut M 
this parr is to be laid, as towards B, meaſuring the part of the Baſe from M to B 32 
mand es whereof take the half, which is 16, and thereby divide 240, the Parts be- 
longing to Powell, the Quotient will be 1 5,. the length of the Perpendicular D H, ac 
which Parallel-diſtance from the Baſe B C, cut the Side A B in D, from whence draw 
the Line D M, which ſhall cut off the Triangle D BM, containing 1 Acre 2 Roods, 

the part belonging to Powell : Then the. Trapezia A D MC (which is the par: be- 

longing to Johnſon) contains the reſidue, namely, 3 Acres 3 Roods. 


160 
x8 80 


— 


z4o (15 240 


PROBL, XXIII. 


Heyy to divide a Triangle according to any Proportion given, by a Line 
drawn parallel _ of ele groen. EN 7 


T He following Triengle A B C is given, and it is required to divide the ſame into 
two Parts, by a Line drawn lel ro the Side A C, which ſhall be in pro= 
portion one to the other, as the Line I is to the Line K. ; 

Firſt (by the 16th Problem) divide the Line B C in E, in _—_ as TI toK; 
then (by the 27ch Problems following) find a mcan Proportional berween B E and BC, 
which ler be B F, from which Point F draw che Line F H, parallel to A C, which 
Line ſhall divide the Triangle into two parts, viz. the Trapezis AHF C, and the 
Triangle H F B,which are in proportion one to the other, as the Line I 1s to the Line K. 


Pr II 


PROBE. XXIV. 
To perform the foregoing Problem Arithmetically, 
> the mo_ be A B C, and ler it be required to divide the ſame into two 


parts, which ſhall be in proportion one to the other, as 4 to 5, by a Line drawn 
Parallel to one of the Sides. 


Firſt 
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Firft let the Baſe B C, 

A K... BE? 4 containing 54,be divided 

according to the propor- 

x fon giveng {o ſhall che 

—> lefler Segment BE con- 

rain 24, and the greater 

E C 30; Then find our a 

J J mean Proportional be- 

eween B E 24, and the 

whole Baſe BC 54, by 

mulciplying 5 4 by 24, 

whoſe Produ& will be 

* 2 1296; rhe Square Root 

— fee Sdenmmmmmnnnngnnnd | thereof 1s 36, the mean 

GT D F K - Proportional ſought, web 

SBF. Nowit BF 36 

eive BE 24, what ſhall 

AD 36? The Anſwer is H G 24, at which diſtance draw a Parallel Line to the Baſe, 

to cut the Side A B in H, from whence draw the Line H F, Parallel to A C, which 
ſhall divide the Triangle as was required. 


34 

24 
216 * T2396 
108 
1296 


PROBL. XXV. 


To divide a Triangle of any known Quantity into two Parts, by a Line 
Parallet to one of the Sides , according to any Number of Acres, 
Roods, axd Perches. 


He Triangle given 1s A B C, whoſe _ is 8 Acres, © Roods, and 16 Pey- 

ches; and it is defired to divide the fame dy a Line drawn up parallel co the 

Side A C) into two Parts, viz. 4 Acres, 2 Roods, © Perches ; and 3 Acres, 2 Roode, 
and 16 Perches. 

Firſt, Reduce boch Quantities into Perches (as it is hereafter tanghcr) and they will 
be 720, and 576; then reduce both theſe Numbers by abbreviation inco che leaſt 
proportional Term, viz. 5 and 4; and according to that proportion, divide the Baſe 
B C 54 of the given Triangle in E : then ſeek che mean Proportion between BE and 
B C, which Proportion is B F 36, of which 36 take the half, and thereby divide 
576, the lefler Quantity of Peyches, the Quotient will be H G 32, at which Pa- 
rallel-diſtance from the Baſe, cur off the Line A B in H, from whence draw the Line 
H F parallel co the Side A C, which ſhall divide the Triangle given, according as is 
was required. 


z 

2F/0 
578 (32 
x38 

z 
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PROBL., XXVL 
From 4a Line given, To cut off any Parts required, 


He Line given is AB, C 
from which it is rc- 
quired to cut off 4 Parts. 
Firſt, draw the Line A 
C, making any Angle, as 
CAB; then from A ſet 
off any 7 equal Parts, as 
I, 2, 3,4» $2 6, 3 an] 
from 7 draw the Line 7 B, + 
Now becauſe 4 is to be cut b — WI 
off from the Line B, there- Co NN 4 4D 
fore from the Point 3, draw | 
the Line 3 D, parallel to 9 B, cutting the Line A Bin D ; So ſhall AD be the } of 
the Line A B, and D B ſhall be $ of che ſame Line. 


Ar Twto AB: Sou A3 t AD. 


PROBL. XXVIL. 
To find 4 Mean Proportional between two Lines given, 


N the following Figwre, let the two Lines given be A and B, between which it is re- 

I quired to find a Mean Proportional. Let the two Lines A and B be joyned toge- 

ther 1n the Point E, making one Right Line as C D, which divided into two equal 

Parts in the Point Gz upon which Point G, with the diſtance G C or G D, deſcribe 

the Semicircle CF D : Then from the Pojnt E, where the ewo Lines arc Joynednoge- 

ht}; raife the Perpendicular E F : So ſhall the Line E F be a Mean Propertioual berween 
the two given Lines A and B: For, A/ED#tEF: SSEFwCEF. 
9 12 12 6 


PROBL, XXVIIL 


How to finde two Lines,which together ſhall be equal in Power to any Line 
given ; And in Power the one to the other, according to arty Propor- 
tion aſſigned. n 


N this Figare let 
C D be a Line A — 
given, to be T_ 7; fm 6 
in Power, as the Line 
A istothe Line B. C 25 
Firſt, divide the F 
Line C D inthe Point 
E, in proportion as A 
to B (by. the 16th 
Probl.) Then divide 
the Line CD into 
ewo equal Parts inthe 
Point G, and on G, GT 


at the diſtance G D "i k ad 
or-G ©, deleride the 25% H > 


Semicircle 
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Semicircle C F D, and upon the Point E raiſe the Perpendicular EF, cutting the Se- 
wicircle in'F. Laſtly, draw the Line C F and D F, which:together in Power will .be 
equal to the Power of the given Line CD; ag yer in Power one to the other,' as 


A ro B. WR, 
aa. 00s Y 
+ to 


+, PROBE WK, 


" 


, % _ m—_ —_ UT , ” . ; 
to devidea Line in Power according to any Proportion given. 
R T 


"0 I 
L— 


a 


Irft , Divids"the Line C *. 
D in the Poſus E,i-pro- ©. £ | 
portion as A to B \, Then di-.., ? WV C0 Yo - 


a 


vide the Line C D \n two c- 3 sf 
qual Parts in thePoint G,and {4 
upon G as a Center, atthe di- | AC: 


ſtance C D, deſcribe the Se- n 
wicircile CFD, and on E- 3 6 CY Fu” 
raiſe the Perpendicular of E F, | 
cutting_the Semicirele.in.F : 
Then draw the Line C F and 

DF, and produce the Line 
CFro H, till F H be cqual 
wWHD;, and draw\nche Bine- (5 
Dil aft; fray the Line 10" 
F K, parallel to DH : Then 's- 
ſhall the Line C D be divi- 

ded 1nK 4 fo thattheSguare (7! 


cf GK, all bego.hrgwwre of KD, aw Bro E D;:6tsas Bto A. 


tia | 
W TT TH BIITYurerhany 


_— PROBL. XXX. 
How to enlarge 4 Linc. in: Power, according to any Proportion aſſigned. 


—_—_— 


> 


N the Diagram of the 28ch Problems, let C E be a Line giveo, to be enlarged in 
Power as the Line B to the Line C. 5, td 
Firſt: (by theT6th Problem) find a Line in proportion to the given Line C E, -as B 
is to C, which will be C D; apon which Line deſcribe the- Semicircle C F D, and 
on the Point E ere&t the Perpendicular E F: Then draw the Line C F, which ſhall be 
in power to C E, asCtoB, 


. 
i 


PROBL. XXXI. 
To enlarge or diminiſh a Plot given, according to any Proportion required. 


EcCABCDE bea Plot given, to be diminiſhed in Power as L to K. 
Divide one of the Sides, as A B in Power as L to K, in ſuch fort that the 
Power of A'F may be to the Power of A B, as Lto K ; chenfrom-the Angle A draw 
Lines to the Point C and D: That done, by F draw a Parallel to.B C, to cut A C 
inG, asFG: again, from G draw a Parallel to DC, to cat-A D in H. » Lofty, 
from 'H draw a Parallel oDE, to cur A E in I- $o ſhall the Plt AFGHT be 
like ABCDE, and in proportion to-ir, as the Line L to the Line K, which was 


required, 
G Alfo 
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Alto if che lefler Plot was 
given, aud jr was'required to 
make it 1n propertien to1t as 
K to L; then from the Point 
A draw the Lines AC and 
AT it tength;” allo increaſc 
AF and A I: That done, 
eularge AF in Power as K to 
L, which ſer from A toB; 
then by 'B draw 2 P-rallelro 
FG, tocut ACinC, asB 
C.:.likewiſe from C draw a 
Parallel co G H, to cur AD 
in D:. Laſtly, a Parallel from 
Dt HLasDE, rocut AI 
being increaſed in Ez (o ſhall 
you znclude che. Plot A B C 
D E; like AFGH Land —_—_ 

11 proportion thereunto, as the Line K is to the Line L, which was required. 


— _ 


 PROBL. Xl. 
How to make a Triangle which ſhall contakp any Number of Acres, Roods, 
| dPerches) chad whoſe Baſe ſhall b equal to any. ( poſſible) Num- 
. FI 1 


ber golhe..]-... wy oem?) 
F Ec it be required to make a Triangle which ſhall contain 6 Acres, 2 Roods, 25 
= Perches,whoſe Baſe ſhall cofitain 50 Perches. You muſt firſt reduce your 6 Acres 
2 Roods, and 25 Perches, all into Perches, after this manner. 

Firſt, Becauſe 4 Rods makes 1 Acre, malnply your 6 Acres by 4. makes 24; to 
which add the 2 odd Roods, ſo have you 26 Roeds1n,6 Acres 2 Roods; then becauſe 40 
Percher makes 1 Rood, multiply your 26 by 40, which makes 2040, to which add 
the 25 Perches, and you ſhall have 1065, and ſo many Perches axe contained in 6 
Acres, Þ Reods, and 25 Ptrches——Now to make a 7 angle that ſhall comain xo65 
Perches, and whoſe Baſe ſhall be 5o Perches, do thus 3 double the number of -Per- 
che: given, namely 1065, and 
they make 2130; then be- _ 
cauſe the Baſe of the Trian- 
gle muſt contain 5o Perches, 
divide 2130 by 50, the Quo- 
tient will be 424 which will 
be che length of the Perpen- 
dicwlar of the Triengle.-This 
done, from any Scale of equal 
_— lay down the Line B C 

to. Fo Perches ; then 
—_ C raiſe the Prrpendicular 3 S 
C EF, equal to 42 + Perches, 
and draw the Line A E, pa- 


rallelcoB C; then from any A 

. Point in the Line A E, as from , 
G, draw the Line BG, and to \ 
GC, including che Triangle Þ — — yn; 


BGC, which ſhall contain 
G Acre, 2 Roods, 25 Perches, which was required, 
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PROBL. XXXIIL 


How to reduce 4 Trapezia into « Triangle, by « Line draws from any 


Angle thereof. 


BF, conſticuting the Triangle F B D, which ſhall be equ 


5 Trapezia given is 
ABCD, and itis 
required to reduce the ſame 
into a Triangle. 

Firſt, extend the Line D 
C, and draw the Diagonal 
B C; then from the Point 
A draw the Line A F, pa- 
rallel co CB, extending ir 
rill it cur the Side D C in 
the Point F. Laſtly, from 
the Point B draw the Line 


al to the Trapezia A BDC. 


And fo I have concluded what I did intend of Geometrical Problems : Neicher had 
I gone fo far as I have, in regard Mr. William Leybowrn hath ingeniouſly and very 
fully demonſtrated them in his Firſt Book of his Compleat Surveyor. Bur no Book (as 
I remember) now extant of Navigation, hath che foregoing Problems (o large. Be- 
fides, I hall dircR (in the following Treatiſe) the Mariner to Survey any Plantation 
or Parcel of Land very exadtly and cafily, by his Sea-Compaſs. 


THE 
Mariners Magazine; 


O R, 


STURMY's diate and PraCtical 


The Second Book. 


—_— —_— 


The AkGuMENT. 


On're come to ſee a Sight, the World's the Stage ; 
Perhaps you! ſay, *'Tis aStar-gazing Age. 

Come ont” and ſte the Uſe of Inſtrument, 
Can Speculation \yie/d you ſwcls: Content ? 
That you can reſt in Leirtng 5 But the Name 
Of flying Pegaſus, or ſwift Charles-Wain. 
And wonld you learn to know how he doth move 
About his Axis, ſet at work by Jove Þ 
If you would learn the Prattice, read, and then 
1 need mt thus intreat you by my Pen, 
To tread in Arts fair Steps, or gain the way ; 
Go on, make haſte, Delinquent, do net ſtay. 
Or will you ſcale Olympick Hills ſo bigh ? 
Be ſmre take foft hold on Aſtronomy ; 
T hen in that f air-ſpread Canopy no Way 
From thee 1s hid, no not Galaxia. 
T hey that deſcend the Waters deep, do ſee 
Onur great God*s Wonders there, and what they be. 
T hey that contemplate on the Starry Sky, 
Do ſee the Works that he bath fram'd ſo bigh. 
T hep learn the Worlds Diviſion, and that Arr 
Which I ſhall ſkew you in thus Second Parr. 


Uſe of all the moſt neceſſary Inſframents belonging to the Arc 6f Navigation; 

As the Mathematical Rwuler, on which are theſe Scales following 3 viz. The 
Line of Chords, Points, Leaguer, Longitude, Natural Siner, Tangents, Secants, at one 
End; at the other is Dialling Scales, viz. The Art of Dialling of all ſorts, reſolved 
by the Chords and Gnomon Line, and Scale of Six Hoursz Scale of Tuclination of AMfe- 
ridians, and two Scales inlarging Hours 3 Lines upon any reclining, inclining, or de- 
clining, Plain without a Center, called che greater and leſſer Pole: On the other fide 
is a Line of Artificial Signs, Tangent, and Numbers, A Meridian Liney according 
to Mercator's or Mr. Edward Wright's ProjeRtion 3 And Tables for the making of theſe 


Seales, with a Line of Longitude and Reduftion, which arc the Lines on the _— | 
c 


T: this Book, is contained both a general and particular Deſcription, Making, and 
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matical Scale ; alſo, A Portable moſt uſctul Travi-Scale, with a Table for tro make 
it, with artificial Rhombr, Points, + Qwarters, and Tangent-&humwbs, and che making 
of the Sinical Quadrant, and ſo ordered, that by the help of an Index, and Lines 
thereon, ir ſhall anſwer moſt of'the uſeful Queſtions in Afronomy and Navigation, 
Alſo the making the plain Sea-Chardzy andthe true Sea-Chard, and particulir Chards 
for'any Blacez with the moſt uſefyl and neceſſary Sewvicircle, that will protract any 

le, or ran upon atiy Chard, wythour drawing Rhoneb-lines to fill the Chard 5 thac 
ſo, by help of this Inſtrument, the Chard may ſerve for many Voyages. Alſo che Ma- 
king and Uſe of a Compleat Inſtrument, made in the manner and on the back-fide of 
2 Nolaurnal, with 31 of the moſt uſeful and @aſicſt Stars tro be known in the North 
and South Hemiſphere, of rhe firſt, ſecond, and third Magnitude 35 which in a Mo- 
ment; the Inſkrument being re&ified,, ſheweth the'Hour of *the Night that any Star 
cometh to the Meridian, with his Declination N. and $. -Alſo a T able of the De- 
clination, Right Aſcenſion, Latitude, and Longitude calculated from Tychs's T ables, re- 
ified for the year 1 671. On the other fide a NefFwynal ſo ordered, that it ſhall give 
you the Hour of the Night by the North-Star, and the brighteſt Guard, and his 
bearing every Point of the Compaſs from the Pole, whereby you may take the rrue De- 
clination ; and alſo being ſo re&ified, ſhewerh the Swns place in cach Sign aud De- 
gree in the Ecliptick, every day in the” year, The Making and the Uſe of rhe Croſ7- 
fteff, Back foff #adrant ; The Making and Uſe of thedmall Pocket-In/trument, on 
which is contained the moſt uſeful Lines, Scales, and Proportions, that in an Inſtane 
will ſhew the Diameter of any fort of Ordnance at the Bore, and the length and 
weight of the Gun, and Shot, and Powder, in Braſs 'or Iron; and the Dienrter and 
Names of each Piece, Diameter of the Shot to each Piece, and the weight of any Iron 
Shot, the Diameter being given un /nches, with the breadch and length of the Ladle ; 
And how many Paces poznt-blank any Piece will ſhoot, and of Randoms for the fixth 
Point of the Quadrant, which may by this Inſtrument be anſwered near enough for ſo 
ſhort a time, to give any reaſonable Man an anſwer to any uſcful Queſtion in the Are 
of Gunnery. Alſothe Deſcription of the Afariners Azimuth-Compaſs, (o ordered thar 
it ſhall meaſure all kind of Grounds whatſoever, whether Wood-land or other ; and 
for taking of Heights and Diſtances, whethgr acceſſible or inacceſſible : And by the 
help of the aforeſaid Semvicircle, to protract auy Plot of a Field or Plantation whatſo- 
ever, as ſoon as any Inſtrument, as the Plain Table, the Theedolit or Circunferenter, 
with much delight and pleaſure to the Ingenious Mariner, \ it agreeing ſo well with 
his Treviſſes at Sea. All which ſhall be ſhewn jn che following Treatiſe in irs due 
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\ 
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CHaAe. I. 
Of Inſtruments i» general, 


wa Hc particolar Decogpon of the feyeral /nſirawents chat: have 
from rime>to time been invented for CAfathernaticul Prattice, 
would make a Treatiſe of it (elf 5 and wikhis. place, is not fo 
=o neceſſary $0. .be infiſted on every of *the,_Iaventors\in their 
f ConſtraRtien. . To omir therefore the Deſcriprion and Suptr- 
SY fluity of unneceſſary /nſframents, I ſhall immediacely begin 
with the Deſcription: of choſe which arg the Gronnds and 
% | Fonndarion of all the reſt, *and are now the only Inſtruments 

in eſteem. amongſt Navigaters and Mariners at Sea, which are chiefly theſe ; viz. 
The Mathematical Ruler, che Plain Scale, the Sinical Onadrant, the Plain Sea-Chard, 
and the Trae Sea-Chard , the particular Chard, the Semicirele or Protrafior,,, the 
AeBtarnal , the Croſi-ftaff, Back-ſtaff, 'and Onetrant ; the Cunter's Scale, and 
the” Mariner's Azimuth-Compaſt. Now as I would nor confige any Man. $0 "he 
Liſe of any particular 1»ſfrument for all Imployments; fo I would adviſe any. Mag not 
ro incumber himſelf with Mulripliciry, fince theſe aforeſaid are ſufficient for all Occa + 
Hons: Theſe fpecial [nflraments have been largely deſcribed already by divers; As 
namely, by Mr. Blendevil, Mr. Fright, Mr. Gantey, and others : but not fitted with 
T ables for the making of them, or demonſtrated ſo plain to the Capacities of Sea- 
wen, asthey are here. Therefore,in chis place ic will be very neceſſary to give a parti- 
cular Deſcription of rhem, becanſerhar if any. Man hath a defire to any particular 7n- 
e—j he may give rhe berrer diretion for the making thereof, or making of ir 

umicir, | 

Foraſmuch as there is a continual uſe both of Scales and Chords, which are on the 
Mathematical Sale, in drawing of Schemes in the Art of Navigetion,and all other 
ſorts in this Treetife 5 Therefore we will demonſtrate che fundamental Diagram of 
the Matheratical Scale, that all CMariners may nnderſtand (charhavemot the know- 
ledge already) the making of them, which is a moſt commendable Verrgein an experr 
Mariner. I could wiſh char all CAafers and Adates were able:tomake their own 
Inſtruments, that if they ſhould be long at Sea, and by diſaſter break or loſe their [n- 
ffruments;; or if any in che Ship diſcovers the Practice, he may be able © make more 
for himſelf and others, without the help of the eS1ificer's Labour, and ſupply char 
defeR by their own pains. 

This Diagreps plainly (heweth che making of the Scale of Degrees or Chords, and 
Points of the Mariner s Compeſi, 1 2 Right Line B 8, being the Degreer, containing 
in all goz and F B is the Scale for the Points of the Compaſs, being un all 8 Points for 
the + part of the whole Circle. | 

Now for the Sines, T angents, and Secants, you thalb note, That the Semi-die- 
meter A B maſt be divided 1intoa Radical Number, for the more eaſe in Calculation ; 
aS into 100, or 1000, 10000, 100000; and that by the Table of Natural Sines," 


T angants,: 
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A Deſcription of the FundanentalB ook, 


"AE 


' ' Here followerh-a T able of 90. Degrees of the Quadrant. He thar deſires « vor, 
_ may make it to the Parts of a Degree. : I have joyned the Chord-proper to.it, a 45 


T angents Sealy Chords, and Points, which I have-ficred on purpoſe for this 
Work. You may take off fo many Members as the Table direRts you, as ſhall be 
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the Natural Sine of, half the 4rch doubled. EDT 


"it Wu Exanjiey I you double the Natural Line of 6; 15.25. '30Deg- you. (hall 
proguce he hor 


Ar Chyrds of 12, 30.45.60 Degrees ;, thus 10453 15 the, Sine of '& Degrees, 
ing doubled, the Sum will bg. 20906 the Chord of 12 Degrees 3) and foot the reſt, 


'a5jn the Table following. 


The Table of Degrees aud Chords. 


— —— , mm os , cw 


e Chord) |DeChord Djned De(Chord| |De(Chord| |De\Chora) +, 
SET | T1) 534 46 781] |[64]101 =" \TTT -5 
02/2 Ja) 5511147) 797 ao 1030] 17711245 " 
oF:.5 33/568] \48| 813] (6311045| 1781259 
mchy 341 585] [49] $30] [6411060] 17911277 
jog'' V7 35] 601] [go] 845] [65/1074] |80]1286 

©6105}. 36 618] 51-61} [66]1089] [31]1299 
07 ri 137] 635] [52] $76] [67] 1104 (82/1372 
408. 139 38] 651] [53] 892] 168/11 16 83/1325 # 
og 151 391-668] 154} 908] [69/1133], 1$4|r339 
(10, 175 40| 684] [55] 923 7011147 85/1351] 
Is 192 41] 7oo] [56 949) [71/1161 [$9136; 
12:20 42} 717] 157] 954! [7211176 [8711377 
13; 228 43 733] 153] 970! [73/1190 [83]138 
Ig 44 44] 749] 159] 984 [74/1204 1891140? 
Irs 261} |: 45 76 | 1000) 75 1217 [golt41 


Boo If,  Dlagrambf Scales'and Tables. 
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This done; Propbreion the Radixs of a Circle to what extent you pleaſe ; make A B 
equal cherero, which muſt be divided inco equal Parts, as before-dire&ed, by half 
thereof, and this Table, the Chord of "any eArch proportionable to this Rading, may 
ſpeedily be obtained. As for Example, 'Ler there be required the Chord of Thirty De- 
grees, the Number inthe Table is 518; 'or in proportion to this Scale of 300 equal 
Parts;\/A Bis 52-alnoſt.;. I cakerherefore 52 from the Scale of equal Parts, and ſet 
chem from B towards $ to þ and os, and draw the Line h o, which 1s the Chord defired 
30 Degrees : Thus may you find che Chord of any other Arch agreeable to this Radine. 
Or if your Radixe be of a greater nxlefſer exrent, 1t you make the Baſe of your Right 
Angle A B equal thereunto, You may in like manner hnd che Chord of any Arch; 
agreeable ro any Radine'given. Only remember, That it the Chord of the Arch defi- 
red exceed 60 Deg. A B which is diyjded into 100cqual paris, you mult continae the 
Baſe A Bn the Triſtan of ſuch parts, as need (hall require. 

In this manner is made the Line of Chords in the Fandamental Diagram anſwerable 
to that Radime. 

And in this manner you may find the Chorg of the Rhomb, Points, hialfs,and quarters, 
and the Sines, T angents, and Serants of any Arch proportionable to any Radius, by 
help of theſe T ables tollowing { which is an abbreviation of the Canon of Natural Sines, 
T angents, and Sccants| and proportioning che Baſe AB chereunco, which is che-Seale 
of equal parts; as by Exam;/emay more plainly appear. 


A Table for the Augles which every Rhomb mwaketh, with the Meri 
Qian,and the Chords of every Quarter and Point of the Compaſs. 


North. | South. deg. mi, ſec.\Chor | South. | Morth. \ | 


TT Us 
3 [34 [39] 18 
{8 26 15] 147 


N. b. E. 'w ii 15 oo! Ig95}S.b, W., IN.b,W.| 
14 3 45] 244 
116 $2 30, 29} 
119 41 15] 333 
N.N.E.|S.S.E. \22 3o oo] 3901S.S.W. [|N.N.W.| 2 


30 56 215. $33 

N.E.b.N.S.E. b.S. ? 145 ool 580[S, W. b. S.IN.W.b.N.} 3 
| 36 33 45] 627 | 
39 22 30| 673 
| 


432 11 15] 720 


iN. EF. |S. E.: [45 00 _ col 76716, W. IN. W. [4 
47 48 45] v1 
5o '37. 30] B55 
53 26 15 899; 
N.E.b.E.%. F.b.F.!56 15 oo) 942]S.W.b.W.1N.W.b.W 56 
| 59 3 45] 985 
61 $52 Z3ojlo3 
64 41 15/1069 
E. N.E. |E.S.E. |69 3o ooftmaW.sS.W.[|W.N.W.| 6 
70 18 4qs\iign 46 =X 
73 7 5309tigo 
123c 


50 T he Tables:for the Making the Book Hf 


Let there be ired che (hord of the firſt Point of the Scale, 11 Deg. 15, in; this 
Table, as I have firred for every Point, Half, and Qmarter, for of the Compeſd: | 

The Number::anſwering to-11 Deg. 15 Min. 13195. I take therefore with my 
Cempaſſer 19, or reckon ſo many on the Scale of Equal parts, which is joyned with a 
Scale intended to be made z and fo with a Square: for that purpole, -as ſhall be ſhewed, 
mark from F towards 8 che firſt Point 11 Deg. 15, where the Radine of the Cirele is 


AB; and ſoof thereſt. | 


The Scale of Longitude. 


J's Scale is made alſo by the Table of. Degrees aud. Chords, as before. 
EXAMPLE. 


Ic is required to know how many CAMiles make a Degree in the Parallel of 10 Deg. 
Tf you exrend the (ompaſſes from A, to the Complement of the Latitude 80 Deg. in 
the Line of Sines, and fſerting. one Foot 19 F, ,turn that diſtance from F toward A, 
you will find it reach 59 files neareſt, in the former Diagram. 


Another EXAMPLE. 


Ir is required in the Latitade of 60 Degrees ro know the Miles anſwering to a De - 
gree. In chat Parallel extend the Compaſſes from A to the Complement of the Latitude 
39, inthe Line of Sines;z and ſetring one Foor of the Compaſſes in F, rarn that di- 
ſtance rowards A, and you will find it reach 30 Miles, that makes a Degree 1n that 


Parallel; and fo of the reſt. 
Bur »f ir be required how to make a Scale of Longitude in Afiles anſwerable to the 


Radius of the ſame Scheme, for the Paralttel of 10 Degrees, you will find in the Ta- 
ble, the Chord tor 10 Degrees 18 17.5, thr the firſt Afile, and for 60 Degrees 1000,take 
Ico from A to B, as yok was before-direted, and ſo do with the reſt, until you 
have made the whele Scale. Remember, that 60 Miles muſt begin where the firſt 
Degree of che Chords doth on the Scale, aud ſo diminiſh towards the Pole go Degrees 


of the Scale, as reaſon will g1ve you, n 


SINES. , 


Ore, Thara | 
Sine falls al- A Table of Natural Sines to the Radius of 1000, 


ways within the 


every Degr. of the ' | 


#adrant which 


/22' 374] 137] Gor] [52] 788} [67] 9204 182] 990 
4 390| [38] 615] |53 od 68] 929] [83] 992 


QOnadrant of a [De'Sines,, Det Sines |DeSiner  [DeSines, De Sine: De|Sines. 
Circle , as C D, THET. 16\ 275 31] 515] 146] 719] [63] 874] [46] 970 
which 15 the Sine 2| ' 34] [17] 292) [32] 529] |47] 731] }62} 388] [77] 974 
of the Arch BC | 3} 52] 118} 309l [33] 544 M4 743] )63] 891] [78] 978 
60 Degrees; and | 4 69g _ 325] [34]! 559] [49 754] [64] 598] [79] 981 
by the Table of | g 87] 20] 342] 135] $73] [50] 766! [65] 906| [8p] 984 
Natural Siner, to | 6 neg 21 358| [36] 587] 151] 779} 166] 913] [81] 987 

7 

8 

9 

Io 


I have firred 156|.124 406] 135] 629] 154) Bog] (69? 933] [84] 99 

for chis purpoſe, 178] [25] 422] [4c 642] [55] $19 70/ 939, [$5] 996 
whoſe Radix 1s TY tgc] [26] 438] [41] 656] [56 $29, 71; 945 86] 997 
I0c0, you {hall |t2' 209] [27] 453] [47] 669] |57] 838! [72] 951. [87] gg8 
find the Sine of 3] 224] [28] 469] [43] 682] |5 $48. 73 956 188! 999 
60 de to be 86.6, ly) 241 9 484] 44| 694] 5 857 74' 961; [89] 999 
T take therefore Is 258] [2af $60! [4s A [60) 866 75 965 ][90/1000 


with my Compaſſes : 
86 from my ocale of Equal Parts, and ſer them from A towards 8 inthe Line of 
Sines for 60 Degrees, where the Radio of the Circle is A B, and CE is the Comple- 
ment thereof, or Sine of 30 Dzgrees of the” Arch 'C 8, the Number tin the Table an- 
ſwering 30 Degrees is 500; take therefore with your Compaſſes 50 equal Parts of A 
B, and lay it from A mpou the Line of Sines for 30 towards 8 ;} and to of the reſt. 

| T A N- 


Ct one 
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Boox II, Chords; Rhombs; Longitudes, &c. 


TANGENTS. 


A Table of Natural Tangents #0 every Degree of the 
Quadrant. 
VF j (Dr Tan (De Tang | Br Tm] [DeſTngens, 
(| 27] [19 344] 137) 753} |55[ 1428} [73] 3270 
| 34] j20 363] [28] 781] [56|1482| 1744 3487 
3] $2] [21] 383] 139] og} [S7ITESS 9) 17S 37 3*| 
69] |22) [494 40| $39) |58]1600| [76] 4010 
87] |23] 424] \44| 869} |59|1664| [77 4331) 
| 1035] [24] 445] 42] $009] 16011732] [73} 4704 
7) 124] [25] 456} 43| 932] [6rþ1364| [79 5144 
8] 140] |26\ 487] . 44! 965} (6211850} |8of 5671 
158] [27] 50g 45 too0|,]b63|1962| 181} - 6323 
ze| 176] [28] $31}. 46 2035] [642650] [32 7115 
1x1 194] 29] 554] 471072) (652144 83 8144 
182] 212! |20} 577] 451110; 16612246} [84} - 9514 
[x3}1230] [31] 600| 49|1150} 16713355] [8x] 11430 
I4| 249 32 624] \5Ojt 19! [Colacod] 86 24300 
5} 267] 133] 649} |5!11234 6912601] [87 19081] 
16| 286] [34] 674| |53]1279] [7012747] [55 28336 
7] 305] 35) 700] [5511327] 7112904; 189] $7239 
8] 32 6| 726 376] [7 21317 7] 99 [0000000 
18] 3 4 3 K $4]*37 |! p 7a] fait, 


ic will reach from B ct» thedeiriech' of 36 Degrees + "and 


A SEEENT 
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A Table of Secants to every Degree of the Quadrant. 


E 


© co Sa þ won » 


De 


19 


2© 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3© 
?1 
32 
33 


34 
i5 
36 
7 


Sec. 


1064 


l057 ' 


Seo. 
1269 
1286 


L071 
1078 
1086 
1094 
1103 
1112 
LIED 
[1:32 
1143 
11154 
1166 
1179 
1192 
T 206 
1220 
1228 
1252 


1305 
1325 
1345 
1367 
| 390 
1414 
1439 
4711466 
4811494 
49] 1524 
5OfIFF5 
Fgijt58g 
$211624 
F2 1661 
54|1701 
3511743 


Þ 


— 


De 
56 
57 
58] 


Son, 
1788 
18 36 
1887 
I941 
2000 
2062 
2130 
2202 
2281 
2366 
2458 
25539 
2669 
2790] 
2923 
1671 
3236 
_-_ 


A 


—— 
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Del Secants. 
7 3627 
5 


7 | 3863 
76] 4133 
77] 4445 
78 4809 
79] $240 
80] 5758 
81 6392 
82] 7185 
8$3j— 8205 
[$4] 9566 
85] 11473 
86] 14335 

87] © 19107] 
89) 28653 
8] $7298 
go[g00000c 
| Infinite. 
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T angent Line 1s 

always falling 
withour che Quadrant, 
and is drawnart the end 
of a Semidiameter at 
Right Angles, as B 6 
in the Faundawental Di- 
agram , which is che 
Tangent of the Arch 
BC 60 Degrees, as in 
the Table of T angents 
you ſhall find ir ro be 
1732 equal parts, 
which take with your 
Compaſſes from A, 
when you have cont1- 
naed the Line beyond 
B, take 173 parts, and 
that will reach from B 
to G, the Tangent of 
60 Degrees in rhe 
Scale, and 8 H 5 the 
Complement T angent 30 


Degrees $77 parts; 
cherefore take 57 parts, 


{o-of the reſt. 


Secant Lines 
drawn always 
from the Center of the 
Circle, antil it cut the 
T angent Line; as A 
G m the foregoing 


Diagram cuts the 


Tangent of the Arch 
B C 60 Deprees in G: 
ſo is A G the Secant 
of 60 Degrees, which 
in this Table of Se- 
cants is found 2000 
= arts; therefore 
rake off ſuch parts as 
are in proportion to 
A B 200, it ſhall 
reach from A to G 
for the Secant of 60 
Degrees, avd A H 
Is, th Complement-Se- 
' cant, or Secant of the 
Arch 8$C,30 Degrees, 


whidh in this Table of Secants is found to be 1154 ; therctore rake with your a_ 
ſes, ot other Inſtruments, 115 equal parts, and is thall reach from A towards G for 


the Secans of 30 Degrees, as you may find by 
H 


the Scale in the Diagram. 


2 Ve r/ed | 


— 


| — —— 


F2 


A Deſcription of what Inſtruments | Boowl- 


Scales of 
equal parts 


Scales of 
Box or 6+ 
dber # 00d, 


2 Squares, 


2 Cramps. 


Verſed  Sines. 


Verſed Sine is found by ſubſtraſting his Complement-Sine out of the Rading. 
Example: For to know theTerſed Sine of 60 Degrees, you mult ſubſtraXE C 
or A-D, whuch is the Complement or Sine of 30 Degrees, viz. 500 out of the Radirs 
T000,- 6r Sine of 90, A B, the remain will be D B 500, for the Yerſed Sine of che 
Arch B C 60 Degrees. In like manner E 8 will be found 134 for the YVerſed Shit 
of the arch C 8, being 30 Degrees; and {o work in like manner for any !orher De. 
gree. The Word Verſed is a ſufficient Diredtion, to let them underſtand; hari dþ 
not, That the Degrees of this Scale, or ſort of reckoning, begins ar B or F, and &n- 
tinues to Io Degrees, the Diameter of the Circle, or the Line of Sines Rewe#ſed,cby 
putting the two Bnings of Degrees together of the Quadrant or Seale, and obey 
gin to count at one End 3 for 80 Degrees muſt be placed no, for 70 Degrees 20 a4 


and ſoto 180 ; and of rhe firſt 90 or middle of 'the Scale, count the Sux*? great 
Declination 23 Degrees 30 in. towards both ends, that is,. 47 Degrees aluaidert j 
char diſtance ; by-rhe. ſide thereof muſt be placed the Rewer ſed lix Northern Sighesacy 
cording to the S#n's Declination, and place in- the Eclipeick, ar ſuch Declinarion + And 
likewiſe 23 Degrees 30 Min. the [pace for dividing the Reverſed Southern Sig nes Wo 
ward 1&0; and 2re reckoned double, as occafion requirerh. 0! '12] 
Eicher of the Semidiameters A Bor A F, the Sides of the-Quadrant, you may take 
the equal diviſions thereof, and make a Scale of Leagues or AMiler, or Equal" Paris, 
for che demonſtration of all plain Triangles, which you cannot be without, having it 


upon the Rwler, Y: 


Cnaye. II. 


A Deſcription of what Inſtruments of Braſs, Stcel, Iron, awd Wood; 
you muſt be provided with before you can make Inftruments for Mathe- 
matical Uſes. 


B-: we explain the other half of the Fundamental Diagram and Semicirele, 


— 


it will be neceſlary for to give a Deſcription of what nnſfruments in Braſt, 

Steel, Iron, or Wood,” you muſt bave by you jn readineſs, before you can 
make a CMathematical Inſtrument ; That Men that are 1ngenuous may be provided 
in ſome meaſure with ſuch, before they go to Sea, in ſpending their ſpare-time on 
this Prattice. In brief, they-are theſe. Firſt, For Inframing of Wood, you 'tuſt 
be provided with ſeveral Scales of Equal Parts, | of feveral lengths; which muſt be 
exattly and carefully divided, the length you intend to make the Radinu of the! 7n- 
ſtruments by ic. Firſt, divide this Line into 10 equal parts, and cach 10 into 10 


- more; ſo is your Line divided into 10; and ſo you may continue it into a0o, 


300, 400, {o much as you 
pleaſe, as the Inſlrament 
you are making will re- 
quire;zwhich you may quick- 
ly ſee by the Table. You 
muſt be firred with ' ſome 


CALLE. le 406 
. 2 X | 


ieces of Box ( dry, clean oat: 
on Kare, ae, and | >. [ET] 
ſmooth planed ) or other K C ets "LI 
Wood, on which you may g — 577 . bl 


make what Scale you pleaſe. 
You muſt have by you a true 
Square of Braſs and Wood, 

uch as you may ſee in this 
Figare,with a pair of Cramps 
made of Iron, with Screws to 
faſten the Scaſe of Equal 


Boox IT. or Tools muſt be provided. $3 


C——$ 
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Parts, and the Scale to be made together, ſo as they may not ſlip, whereby may be 

made no miſtake in Graduating. Or for ſmall Szales, you may faſten the Scale of Seates 
Equal Parts, and the Scaleto be made by it, on a piece of | D:al Board, wich the Heads ſafe _ ie 
of Scuper Nails, {o as they will nor ſtir ; bur for greater /nſframents, and Croſs-fladeg, |, 1... 
and Ganging-ftaves, you mnſt do by cthem'asin this Figwre. You muſt have 2G age p9orrds. 
made'of Braſs, with a good Steel Pin, for the-drawing of ſtraight Lines on your Braſs 4 
Scale, for the diviſion of the Colummer for Graduation. You muſt have two or three G44%*+ 
Sorrs and Sers of Steel Letters and Figures, and Fignres forty Ornament, withga neat Stee! Let- 
Hammer to uſe with chem: And the Figares, and Letters,and Ornament-Fi p&f ſer fers and 
in an Alphabet-Box, with written Letters and/Figares betore them, for che Ho FIgures. 
ing of them; with Chara&ers of the Signes, and Planets, "aud Stars, im If 2n- 

| ner. 


4 
e Inſtrament that you graduate with, the Edge muſt be very; thin ar(d ſharp, Gaugiag 
; anLyou may have ſeveral of them ; or the end of a Pen-knife may door a ſhitr. _ 
You;muſt have a Braſs pair of Compaſſes to go with an Arch and Serews;"to faſten ar Braſs Coms 
| any,adRtance 3 and four Steel Points to rake in and our; two long, Points for to reach a paſſes, 1o- 
i\great diſtance, TI have a pair by mewill extend 3 Foot,z on a large” Scale of Artificial gether with 
\Sines, T angents, «nd Numbers, they ate to be uſed. The other are ſhort Points. One #1 414 & 
3s wbe*made round for a,Center-Point, that it may nor go too farimtothe Food 5 and 4249 
the orher pointed like a Dutch Knife, and the Shoulder firted ſquare as the ocher 
Points, to be faſtned, and taken in and our art pleaſure. The Ufe of theſe Points is Fo betaten 
to draw Circles on round Inſtruments, as Noftaurnals, and the like” You may have _—_ _ 
two pair of Dividers, che leaſt 3 Iaches and 5, and the biggeſt 974 aches loug. I hold : — 
them beſt chat go with a Bow ar, the Head, and to be ſet rogether by a. Screw in the nividers. 
midſt. Be ſure they be made of good Steel. Theſe are to divide equal Parts, aud 
any other equal Diviſion. You-muſt have for great Inſtruments, as Bows, Quadraiits, 
and the like, a pair of Zeam-Compeſſer, for to ſweep the «Arches of chem. Yah, Beaw-com- 
ſhould have a Hand-Fice, ſo made as to fcrew into the edge of a Board for your ulcpaſſes. 
ahd to take out againg with three or four ſorts of ſmall Files, for to file and make H444-viee, 
Pins, which you will have occaſion fot. Theſe Braſs and Iron Inffruments or Scales 
you may now givedireQion roan ingenuous Smith ( Thomas Mocne) in Briſtol (if you mpere they 
not have them before of theſe ſorts) and he will fit you with them : Or you may gwhilbe 
hive them ready made of Walter Hayes, at the Crofi-Daggers in Moor-Fields, wich ade vr 
many uſeful Inftraments in Braſs ; Or of Andrew Wakely, Mathematician, at hig\ 2% 
Stop on Kedriff-Wall, near the Cherry arden Stairs; Or in Briſtal of Philip Staynred, | 
Math. And now I have ſhewn the Praditioney what Inſtruments he mult be furs! « | 
niſhed with, I will return to che Explanatiorfof the other halt of the Fundamental of 
am of the Mathematical Ruler. Thad almoſt forgor 2 Receit for ſerring off che 
Graduation, when it is newly done on' Boxg Inſtruments, which is this. Take Charcoal, To [it of 
and bear ir to a fine Powder, and temper it with Linſeed-0z/; and ler it be rabb'd on the Laftrs- 
the [nſ{ramem newly made, and lie fo on ir for a rume, untill ic be pretry dry 3 and: ©. 
then with ſome S-{et-Oy! rub the Inſkrament, 2nd make it clean : $o will you Hive 
the Gradeation and Figures (er off very neatly on Box I»firnments, with Black, 
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Boox 11. Of#he Dialling Scale." 


Cnapr, IL 


The Explanation of the other half of the farmer Semicircle ; being «Des 
ſcription of the Fundamental Diagram, of the Dialling-Scale on the Ma- 
{+ thematical Ruler, ey T4 | 


T* annexed Diagram (heweth plainly the Deſcription' of che elling-Scales 
| 


on the Mathematical Ruler ; Ic being the moſt eafie and exact Inſtrument 


uſed in that Art, as by the uſe will be mavifeſt in the Se#turh Book® 
Fo: | RO 
| p + " [ go C' 1:1 


© Hh ; : 
p bs 
0 Ys IS : 
& 2.0 
- | 
A. B 
Fol:ss and 


How to make the Diagram. 


* ]rfl, Make a Semleircle by a leſs Radix, as AD B, and upon. the midſt of the 
Arch ac D, with the diſtance D A deſcribe the Q#uadraat-Arch, as AE B, 
whith muſt be divided inco fix equal. Parts, for the 6 Howrs im-the 4 of the Sphere 
which is ſufficient to reſolve the whole 3 and-from cach Potut draw Lines to the © enter 
at D; So will ic cat che Line A Big 1, 2, 3, 4, $, 6, for the Howr-Lines upon 
the ſaid Scale for Dialling: and thus you ſee ir is a Tangent Line, for which ule it is 
more certainly done by this Table of Natural T angents for three Hewyr, if you do bur 
obſerve where the Right Line D E cursche Tangent Line A B, which you ſee inthe 
middle or Center of the Semicircle at R ; theretore you mult begin to make this&gule 
ww the midſt, and lay the diſtance of parts anſwering the Howreboth ways from R'!to- 
a wards 


IEG 
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— 
ee CCR 


wards B and A : As by Example, To Graduate 2 |, "py 
Hemrs and 4 Hors, you (ce in the!Table, the N#mbers 4 = uh Oe | 


anlwering to 2 Hoxrs and 4 Hexwrg in the firſt Colomn | 
<(halcfthizad; ti thelecond"es Abbas, \orinche \ 9946 D iallings Sv 
chills Regters; audlin (thertaumh, Colon the T'an- | | rs. MD: Mi|Tanper. | 


ent-parts 267; cherctore if you take 267 ſuch Parts [Tc ltgl ror TH 
CE the { Crops R B is divided Hu I000O, as ; = - - 4 
was ll woe in che former Diagram: and pur onc_ Foot | io 7-36 4 
FER ompaſſes wth that extent at R the midſt or 3 140/19: 00 & : gl 

owrs, and turg., the other coward B,. it will make the 5ojte' 3ol 22 
diſtance of 4 Howrs ; and tarn that diſtance towards A, 2 4[60[15 oo "ns 
it will be 2 Howrs of the Scale: And fo do with the = 7 


reſt of the Hewrs, and diſtance of the Afinwteg. 

In like manner for the Scale of Inclination of Meri- 
dians, yer maſt rake- out the Tangent-parts our of the 
T able 0F-'T angents+0 every Degree, and graduate in che 
ſame mahner as- before, trom the Center which is the 
midſt of the Scale:rg5 Degrees, as is ſhewn plain in the |2]<[— 
Diagram. 

For 'the Gnomen-Line, as others call it the "Line of | 


Latitnde,' Let B A be the Semidiameter ; fo on B-de- 30437 30 767 
ſcribe the Quadrant AB C, whoſe eArch A C divide 40140- oc 39 
into 90 Degrees, from whence you may project the Line goj4z 3c} 916 
of Sints BC. | 0 6160147 oc} noon 


Now from each . Degree of choſe Sines, draw Lines 
toward che Center of them at A, and note where they cut the Areh of the Quadrant 
BD : 'Then from B as a Center, rake che iſtance of cach of theſe /nterſcitions, and 
lay chem on the Line B D; fo ſhall you have the Divihon of the, Gnomun- Line , or 


Line of Latitnde. | 


For. the more ready A Table of Laticudes, for Dialling, 
— of this Scale, o | _ 
ere 15/4 Table of Lati- |S] > [| S$] BB 1H] ww jOl » [$4. BS IS 
tudes calculated to, the |S. ZH * S n= Ss JN ed 45.H T 
90 Degrees of the Qu«-_ | | 86] 992160] 926145] 817130] 632/15 
drant, and the way 10 | [78] 989 59]-920 44 897 | 617114 
calculare* ic your {elf. 76, 985158915143; 797428; 601173 
As for Example, To 74; 98o[57 909142] 757127] 535112 
find the Latitude«parts 72] 975156] 903141] 776126} $ 
for 30 Degrees of Lati- {99 Riki (A 6 969|55| 396[40] 765 6 $5rjro 
tude, 89] - |69) 965154! 890(39! 753124! 533, 9 

Firſt, Find the Sine $8] 68] 962[53| 383138] 741123] 5rs] 8 
thereof in the Natwral 137 67] 958|52] 875137] 729|22] 496] 7 
Table of Sinet , which 86 66 954151 868[26| 71721] 477] 6 

will be found to be [85] 998{65] 950150! 860/351 7041201 458] 51 123] 

50000 ; which ſoughe [54 64 945149| 852/34] 690/19] 438] 4} 98 
for in the Table of [83þ' [63] 941148] 844133] 676118] 419] 3 
Tangents , giveth an ” 62| 936147] 835 32] 663 17] 397 . 
Arch of 26 Deg. 34 . [$1 61] 931146|'$26i{311 6480r6| 3761 1 
Hin. Theo | the - Pro-- © 5 2" hs 
portzon will hold, At the Radins— —— | OOOO00 


- Ts the Secant 45 Deg.-—— 1414321 

So #5 the Sine of 26 Deg. 34Min.-— 44724 

2h e: Tnto the: Laticude-parrs 63249 
Which anſwers ro the Kadixs 100000 + But in my*Table the Parts 6 32 anſwer to the 
pn 1000, which-will be fafficienc' for the Graduating the Line of Guemens or 
But obſerve, To-miake 30 Degrees of Latitude on your Soale, you inuſt rake off 
T%; 632 


. 
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57 


632 ſuch Parcs as the Line 1s divided into 100, or 1000, as you have been ſhewn in 
the former Diagram. 

How to make the Lize of Chords, you have been fully inſtruced already in the for- 
mer Figere z which is only by dividing the Arch of the Quadrant AD into go equal 

- And from'A as a Center, take the diſtance, and lay chem down in a ſtraight 

Line A D : So ſhall you have che Line of Chords or Sublemes. Or you may do it by 
the Table of Chords, as before-directed. 

How to make the two Lines or Scales of Inlarging Hwer-Lines upon any reclining 
Plain, without a Center, called by me the greater and the lefſer Pole, 

Invexed, you have a Table ready fitted for the making thereot. 

Firſt, You muſt make choice of che length of this Scale, that is in Proportion to 
the former Lines of the Scale. 


The firſt 3'Howrs muſt be di- 


TEE vided into 10 parts, and each of 
A Table of Tangents for 5 Ho. to every 5 Min. of | them into 10 more, which ſtand 
an Hour, for inlarging the Hour-Line Scale. for 100, or as you have been 


ſhewd tor 1c00, You muſt have 


h———_— ants. ot h——— _ —————— — — — — ——_— 


[Howrs. | M3.|Deg Mia | [an.pa| Hours 1s | Deg. Min.|Tam-pal to of theſe Lines of Equal 
$f 2 rel? It 5145 1517044, | parts , of wo proportionable 
to] 2 30 43 10147 30]109T} Lengths, for che greater and leſ- 
15] 3 45] 65 15145 4511140 fer Polez And fo rake of the 
20] 5 0o| $7 20]5Fo 00|II9T Taygent-parts anſwerable to eve- 
25] 6 15] 100 25158 Ty|3245] ry 5 Minntes of an Hour: As 
30] 7 30] 131 30152 3011303] you {ce the firſt and ſecond Coe 
351] 3 4&5] 153 35153 4511363] [umn of the Table are Howrs and 
go[10 001.176 40155 0011425; Afinates, the third Degrees, and 
45118 15] 198 45156 1511496] the fourth Tm ent-parts, So 
go[I2 3o| 221 Folsg7 3o[15069| che T angent of . firſt 2 Howrs 
$5113 45|-.244 $5153 4511647] of the Scale or 30 Degrees, is 
| 1 60 I5 co - 267; 4 [60460 0011732) 577 Parts; take of your two 
g[16 15] 291 5162 15 1922] Scales 57 Parts; Eiilt of the 
lojI7 3O 315 lO1623 30 1920 largeſt Radins tor 2 Hit; on the 
15118 45] 339} I5|63 45/2927 greater Scale, and the like num- 
20120 oof 363 20165 0012044| ber of rhe ſmaller Radiws, or 
25/21. 15]. 388 25166 1512272 Line of Equal Parts tor 2 Hours 
30][22 3o| 414 30167 3012414] of che lefler Pole-Scale. And fo 
| 35123 45] 440 35168 45[257"| in che ſame manner you: muſt 
| 49125 oo] 466 $0170 - 00,2747] work to hnith the whole Scales 
45126 15] 493 45}7t 1512945] of what Radixs you pleaſe, by 
5ol27 3of 520 gol92 3013171] theſe Tables, as hath bee di- 
55128 45| 548 55173 4513439} rected. 

ps 6o[20 oo; 577 ku, 60;75 0013732 The Uſe hereof is fully ſhewn 
—[5|3: Ts| 606 TE: in the Seventh Bock, 29th and 
10132 30] 637 | 39 Chap. of the Art of Dialling. 
| 15133 45] 668 Theſe Scales are ſufficient ro 
20/35 oof 700 make any fort of Dials, in any 
25126 15l 733 Latitude (as is there ſhewn) with 

zo[z7 30l 767 eaſe and exactnels. 
35]38 45 8o2] There'are two Lines called by 
40j40 oo} 839 the Names of Style and Subſtyle- 
45|qr 15] $76 Scale z tut isonly for this Lati- 
$0142 30| 916 tude, bat may be found for any. 
| $5143 45| 957 Burt the Scales beforc-explained 
| 3 60/45 o0' 1600 are moſt uſcful, and do rhe 


OL ———_— — 


———— — — ſame, as you will find in the 
Seventh Bock and Twelfth Chapter of the Art of Dialling. And theſe are the Scales 
of one Side of the Ruler. ; 


CHAP. 


A Deſcription of the other Side Boos IL 


CHAP, IV. 


The Scales or Lines on the Back-ſide of the Mathematical Ruler, are theſe : 
A Line of Numbers, 4 Line of Artificial Tangents, A Line of Sines, 
A Meridian Line according to Mercator's or My. Wright's Projettion' ; 
and the Scale of Equal Parts, by which the Numbers were taken off for 
the Graduating theſe Scales ; and a Line of Longitnde or Equino@al, 
with a Scale of ReduQtion, 4s followeth. | 


what length you pleaſe, and alſo a Scale of Equal Parts, divided into 

100 or 1000 : You mult count them, But if you divide the Artifict- 
al T angents and Sines with the _ | >, | 
Line of Number, you were beſt 


I. H': ro divide the Line of Numbers is thus. You muſt prepare a Raler of 


to divide the Line into 2090 A Table for the Diviſion of the' Line of 
Parts3 fo will you have 109 Arcificial Numbers. 


on the Lize of Numbers. This 


Table is taken out of the Lo- |S ESSE SSFrSFE.] > 
garithms, by rejeting the In- q 285 5 2 68 HE 5 kl S| K EE 
omit the fiſt Number, by rex. | *| 9*[21| 377/41] 675/64] 785] Bil gel 
ſon they will rake up fo much 2| 3el22] 342 42) 623162) 7921 $2] 912 
room and begin ar 1 or 11, | 3] 47123] 381143] 633163] 799 $3, 9ig 
py gr = yay ro at . bo = Ry + 52 o on 2 -_ 
| whe pn hace comet | 77126] 414[46] 662166] 819 86] 944 
on your Line of Numbers, firſt 7| 84 27 431147] 672167] 826| $7} 939{l 
rake 100, which is reckoned | 3] 99 23] 447148] 681168] 832] 88] 944 
1000, as you ſce in the fore- | 9] 95129| 462[49| 690169] 338] $9] 949 
oing Table Parts of the Scale [16 100] 30] 477) 50] 698170] B45] go] 954 
* Equal Parts for the firſt i 41/32 49I[g1] 70771] 8521] gr] 959 
10 or middle af the Scate: [12] 79132] $O5|52} 716172] 857] g2] 963 
Then ſuppoſe you .were to [13] 213133] $18153] 724173] 863] g3] 968 
make the fiſt 2 or 20, take 1141 146134] 53154] 732174] 869! g4 973| 
with your Taſfrument or Com- |'51! 176 35| $4455] 74®[75] 375] 951 917 


6| $56156| 748176] 880| 96] 982} 
aſs 3or equal Parts, and lay 116| 204[3%] $5015 
A from 1 to 2, and the honed 17] 230 -- 56857] 755177 ol 97] 986} : 


Nance will reach from 20 in [181- 255138] 579158] 763178 892] 98] 991 
the middle to 20. In the like |'9| 278} 39] 591 |59] 77l4s 897] 991 995 
manner do with the reſt ; for [26 301/40 602/60 778180] 903 100[1000/ 


3 or 30 the equal parts is 477, 


and for 4 or 40, the Log. parts is 602 : So you may eaſily perceive how to do it, by 
what 1s written. | 


ms l__— —_ 


« _— _ 


Book II,  * of theScale of Scales. 


Il, How to make the Line of Artificial Tangents on the 


Ruler. 


T*: Artificial T angents are made in the ſame 
manner as before direed, beginning upon 
a Right Line of Numbers, omitting he firſt 30 
Minutes; and beginning at 40 Minates. The 
T angent-parts arg 106, taken off the former 
Scale , and applied as before-direted upward, 
will make 40 AMinates on your Scale: So the 
firſt and 89 Degree, the Tangent-paryt anſwer- 
ing thereunto is 241; with them do in like 
manner, and ſo of the reſt, until you have fi- 
niſhed the whole Line or Scale, as you may (ce 
in the Figure. 


The following Table is ſo plain to be under- 
ſtood, thar I need write no more, bur, Thar the 
firſt Colwmme to the left hand is Afinates, The (c- 
cond T angent-parts anſwering to the Afinates and 


Degrees over each Colmnm to 30 Degrees, and af- 
ter to every 20 Ainates, 2s you may lee in the 


T ables 


"60 The Tables forthe Making the Book II. 
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III. -4. Table for rhe Divoifion of the Line of Artificial-Tangents to 
45 Deg. and the Minutes fit to be ſet thereon, 


. Deg. |'s- Deg. Dg 
. ; lang |Tang. |! ang, | ! ang, 
pares. parts. parts. (parts. [Parts. [parrs, (parts. Parts \parts. [peyts. |perts. [parts. 

| 89] 858] 87 86 85 84] 83] 82 T7] vo 79 
jj kk 161 ſw her 

oo 241] 546] 719] 844] 94i}lozr|tc8g|hiiq7|iigg{1246|izy 

46| 398] 577] 742] 862| 956|1033|1ogg|t156[t207{[i25g]izgg 

| 610] 765 879] 970 (045]1106|[t165}I1215} 1266/1301 

96] 410] 640] 786 895] 9 [rog6hreng 1174|1223/1267{1308 | 

tt29][t183[1231 12741"314 


5O - _505|_694] 826] g27}100g| '07 Fi argi1t228)c281[t321 


14 | 15 | 16 | 17 | 18 


—  —— 


70 
s | 13 | 13 20 21 | 22 | 27 


0 355/136 1396|[1425| 1457} 14851511 1536 [561]1584] 1606 1627 


10j1333[1369/1402[1433 1462 [489 1516|[1541 I564 I 587 I610 1631 

20] 1339]1 374/ 1407114381 146611494] 1220/1545 ($68|1591 1613/1634 

3011345\1380[141311442]1471114985|1524[1549|[I572|1595[1617]11638 

go[1351|1385[1417] 1447] 1476|1503 r528|1553]1576|1599]1620[164] 

geſ!357|139111422] 1452 2/57 1522/1557 59 1624/1645 
TY 60 

Q 24 | 25 |-26 | 27 | 28 | 29 [30 22 | 22 | 24 | 35 


JI 
—— _ eee — 


011648 1668|1688 1707] 1725] 174. 1763 I738|1795|1812|1825 n 


| r0[1651]1671]1691[1710 1728,1746 
20[165511675|1694|1713| 1731) 1749/1767; 1784) 18011818] 1834/1850 
;o 1658| 1678 1697/1716 1735/1752 Kr | | 

4014662|16$1]1700| 17191737} 17551773} 1790t1806[1823]183giiBgy 
ſ 19: 6 Wt = _; | FTA Solid Ki: 9. Snothk GA 


| 50} "MC. -— -| 
36[27]3[39ſ&@ ſar] 42 [47 [44 [45 j|_ 
0{[14861|1877]1892|1g08|1923| 1939] 1954|1969| 1984] 2000 
20|1866|1882\1898|191311928[1944|1959|1974\ 1989 | 
la 187111887|1907 1918] 1934 1949| 1964|1979\1994 - 


— — 


IV. How to make the Scale or Line of Artificial Sines 70 9o Deg. and 
Minutes fit to be ſet thereon. 


Ow to make this Line, was ſhewn by making the laſt ; only char is ſufficiertt to 
45 Degrees, and this muſt be to 90 Degrees. And if your Line of Equal 
Parts be divided into 206, or as they be reckoned 1000, you may omit che laſt Fi- 
gre of the Number : But if you number the Scale to 2000, as the Tables are made 
to, if you would ſer off che Sine of 30 Degrees, the Parts anſwering thereunto is 
1698 ; therefore take off your Scale of Equal Parts with your Compaſſes 169, and 
it will reach from the beginning, c0+30 Degrets on the Line of Sines. 
So I hope you und how to dothe reſt, it being made fo plain and caſfie for 


che meaneſt Capacity, by whar hach been wric already, 


- 


Boox I..- Artificial Lines onthe Scale. 


A Table for the Diviſion of the Artificial Sines o# the Ruler. 


Deg. | Dee. 


S ne 


parts.| parts, 
——Ee | nn 


- 


Sine 


241 
308 
| 366 


| 


D-g. | D-g. 


Deg. 


Szne 


parts. 

3 
718 
74? 
764 
785 


Fe 
Parte. 


2 


14 | 
1387 
t;88 


805]. 
3825] 


Sine 
parts. 


13932 
j1 398 
1403 
1408 


1628 
1631 
1633 
1636 
1639 


6 [19934 o ary] £ my) o rape lh B ol 4135 0 


938] 1990 


| 36 


37 


1422 
1426 
[431 
1425 
25 | 26 | 27 
by 
1644 
1646 
1649 
1652 
1654 


0779 
1782 
I 


1449 


1657 
i659 
1661 
1664 
1666 
1569 


38 
1789 
1792 
1795 


49 


69 


| 


1979 


80 


1991199311994 


1928/1162? 


| 70 


8t 


—- -— - 


1972 


1881 


GR 


3ane 


parts. 


Dm 


L019 
1031 
[042 
1053 


1075 
#7 
1465 


1470 
1474 


145 311475 
t457]1432 
146111486 


23 
1671 
1673 
1676 
1678 
1680 


39 


t80z 
tYor 


Deo . 


6 


1064 


168; 


Og. 


| 


parts. 


IGg85 
£96 
los 


1125 
[134 


Szae 


is 


nr 


LEES 


1489 
1493 


1497; 


29 


1798| 180! 


tyor,1523 
15051527 
150811530 


rm ——— 


ZO 


i698 


31 
1711 
1703 
1707 


41 | 42 
181611825 


— —— 


1716 


1720 


CO —— 


r551|1570 


32 


[ 


—————_— 


1833 


50 
1834 


G1 


1941 
72 


$3 
1996 


1978 


37 


rents — actions 
1998| 1995} 2c 


py +. 
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V. - How to" make Meridian" Line according to the true Sea-Chard, or 
Mercator and Mr. \Nright's Projettion. 


His Line is made out of the'T able of Meridian parts, called all che Diviſion of 
| the cAeridian Line. To every, 10 Minntes of Latitude, nearer we have no 
Charts os Plots made, which T have as yer fecn'; bur they may be made by Mr. 
Wright's T ables 40 every AMinate, if any Perſon wall be ſo curious. 
For the Graduating this Line in the Scale, you muſt note che Number anſwering 
to the firſt Degree is 200; "therefore divide the, D-grees of the eAEqwuinoftial into 20 
equal Parts, which ſtand for 200 of the Numbers of _ Table. As by Example, 
Suppoſe you would makethe fitſt 10 Degrees from the equator, rowards either of 
the Poles, on the Szale ; the Number anſwering 10 Degrees 1s 20T, omitting che laſt 
Figure ©: Therefore you may take out of the Line ot Longitude (which 15 Equal 
'Parry, or-che ſame, Line by which you made all che reſt) 201 or 26 Parts, and lay thar 
diſtance for the beginning of che firſt 10 D:greesz and for 20 Degrees 40,8; and 
for 20 Deprees 62,9; and of the reſt.. 
Bar if you arc to make a particular Line, you muſtrake the difference of the De- 
grees/ and Mizntes, as thall be fully ſhewn in the Treatiſe of making-a general' and 
arcicular Sea-Chard, according to: Truth, and Mr.'Wright's Projeftion 3 but what 
fach bren done already will ſerve for borh, if you follow direRion. 
There is demonſtrated and ſhewn the making of AMercator's Scale, to meaſure Di- 
ſtance in any Par 4//e{ of Latitude in any true Sea-Chart. 


VI. How to Calculate a Table; and by it how to take out the Numbers, 
and make a Scale of ReduGtion, to be uſed in Surveying of Land, 


| | oy His Scale confiſteth of one part or Line of Numbers 
Ta I and Artificial Sines on the Reler, for the more =_ 
it [255 oof uſe thereof, as will be ſhewed : I ſhall firſt ſhew the Cal- 
12 [189 of culation and Proportion uſed in making the Table, which is 


tz j6r 10] thus as followeth. 
14 1138. 91 | 
I5 1Z5 O©©O Example, For el Perch whole Meaſure 1s 21 Foot (which 


I6 lo6 
{| is the /riſh Chain) this muſt be done by the back Rule 

[23590 of Three, 

17 1094 21 

I » . 

9 7s .. As 16: ſquared, to 100 Acres: 

lo | 6 7 So # 21 ſquared, to 61,7 3 Arres. 

zI 61 73 

- - - So a piece of Ground being meaſured by the Statwte- 

+ | 47 25] Chainof 16: Foot torhe Perch, ſhould contain-too Heres. 


- 43 56 Then the ſame piece of Ground being meaſured by the 
40 27 Triſh Chain of 21 Foot, will contain but 61 £3, Acres, as 


7 | 37 - * 7 
8 | 34 4 you may ſee in the Table, which is near 61. Acres. 2 Quarters 


29 | 3:. 37]. 3$. 

[39 «Ml By che Line of eMrtificial Numbers extend the Compaſſes 
3z |'26 59] from 16; co 21, the ſame will reach twice repeared from 
33 | 25 oo] 1loounto61,73 in the ſame Line of Numbers. 

34 33 $$ 
23 21 


I 7" To make this Lixe on the Scale, Take the Numbers off 
37 | 19 89] the Line of Number, of the ſame Scale you make this Line 


3$ 1s $5 
129 17 90 upon, 
Y 17 


-1 Table for the- Diviſion of the Scale of ReduRtion. 


wh4 
A 


E X A M- 


I 


Boo II. and the Scale of ReduCtion, 


EXAMPLE. 


I ſhall place the firſt 10 on the Scale, ro this Number anſwers 272. 25; there- 
fore extend the Compaſſes from 100 ro 272 4, or from 27 _ and lay one Foot of 
the Compaſſes at A, and the other will reach to B the diſtance to 164. From 16 : 
you muſt lay all your ocher Numbers. As ſuppoſe you would fer down 14 on the 
Scale, the Statute Numbers anſwering thereunto-is 138 and gt . Extend the Comp- 
paſſes from 100 ro 138 and 91 "9 and chat diſtance will reach from 165 at B, to 14 
of the Scale, The like if you would ſet off 20, the Nambers to char is 68. 7; 
and that diſtance will reach from 16 ; atB, to 20: and fo do withthe reſt. Thus 
have I done with this Scale, being ſufficient to reſolve all manner of Mathematical 
Conelufiont whatlogver. © The Ute follows in the ſucceeding Treatiſe. 


| _— - yy 57 oy ya a ww ww / | cn” —_ — — — TITTY 
he 
. [5 __Þof ite *1 
> - " 5 « 


Pome. Nor. South. | Deg, #in.| Sine | Tang, (Tang, CHAP. V. 
:, parte Rbomb. | rqus 
Soros Hl cl | 599] A Table for the Divifion of the 
S,b,W.31 8 26I|r1661 1 1177 Artificial Rhomb, or Points, 
1 _[N.b.W.4 ſit 15)1290| 7 [1298 Halts, and Quarters on the 
N.N,E. [14 311385 1398 . 
1s. S.E, [6 | F2][1462 1481 Travis-Scale. 
[3 Sv; 9 4t|1527] > P1553 
do EW 20 2012502].6 ny He Uſe of this Tabe is eafily 
7” BY I ” v4 ev underſtood : The firſt Co 
-E.b.>. | 73 1727 ; * 
S.W.b.8|zo 56/1710] 3 [1799 lums is the Number of 
3_ N.W.b.N. 33_ 44} 1744 ] 1824 Points 1n one quarter of the 
N, E. [36 3311774 i870] Conppaſe, and the ſecond their Names 
= - = - - nn 1914 in the whole 3 The third the Degrees 
.W, £327] 4 11957 n{weri each quarter of a Point 
S.W. $ anmwering co q 0 
= NE L -- T7, 4 [1009 in the Quadrant 3; The fourth the 
S. E.b. E. [50 29 1890 Sines and Equal Parts anſwering 
S.W,b,W.|5z 2611904 thereunto 3 The fifth the Tangent- 
| «4 IN.W.bW.|les uf 1919 Rhombs ; The fixth che T angent-parts 
- - Ly 59 9311933 anſwering to each Quarter and Poins 
.S.E, J6:t gijrg4g * whichi 
W.$S.W. [64 a4t|1956 O45 Dees, winch is ſufficient. 
6 IW.NL.W 167 zo[1 965 
t.v.N, [70 1811973 
[Eb S. 173 2711999 | 
| W.b.S. [75 $611986 
7 WW, b.N, 178 4511991 
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64 A Deſcription of the Travis-Scale. BooxlI.. 
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The Deſcription of the Travis-Scale. ? 


” 
« 


The making' of this Scale is all one in a man- 
ner as you made the former 3 only the Line of 
Sines is there but once made , and here the Parts 
anſwering each Quarter are twice put down, or in 
rwo Lines marked with N. $S. which ſtands for to 
ſhew the Line to be Nothing, Sonthing 3 and E. W. 
ſignifies Eafing and Weſting. The firlt is the Sine, 
the'ſecond 1s the Complement that any Point or Quar- 
ter maketh an Angle with the Meridian, The Line 
marked with T. 1s the Tangent-Rhowb and Quar- 
ters, and the firſt Line is a Line of Numbers, which 
you have been already ſhewn to make. 

One Example 1 will give the Learner, notwith- 
ſtanding it4s ſo cake 3; for ſome there are that will nor 
underſtand , chough chey ſee ir often done ;z yer (co 
my knowledge) are Mates to good Ships. 


EXAMPLE. 


Suppoſe you was to ſet rhe firſt and ſeventh Rhensb 
or Artificial Point on the Scale, which 1s 11 Degrees 
15 Minutes, the Equal Parts anſwering thereunto is 
1290; therefore take 129 of your: Scale of Equal 
Parts, and lay it from the beginning upwards, and 
you have by thar diſtance the firſt and ſeventh Rhongb 
of your Scale. 

In' ike manner do for: any other of the Points 
and Qwzarters by theſe Numbers, until you have fi- 
niſhed the Scale ; and when you have done, you have 
an Inſirument che moſt eafie, ready , and neceſſary 
char I know of, for the working of Traviſes, and 
correfting your dead Reckoning, which thall be 
ſhewn in the Parr of Sailing by the Plain Chard, in 
the Fourth Book. On the back fide of this Scale you 
may ſer a Line of Chords and Equal Parts, and Points, 
for the ready protration of Angles, 


Crnap. VI. 


How to make « Quadrant which will reſolve many |Oueffiont im|Þ 
my, by the help of an Index ; and alſo very wſe | vigMoſt— 
I | L 

Fer you have made choice of the Radine of your Quadrant C D, draw Pa- 

rallel Circles thereanto, to hold the Degrees of the Quadrant and Columns, 

for the Figures, Points, and Quarters, as P 8. Then divide the Semvi- 


diavatter or Side of the Quadrant C D and C M into 60 equal parts, and draw -— 
| ,, 


Cnar.VI, Of the'Sinical Quadrarit dbg 


rallel co a of the Diviſions, as Sides, C D and C - Firſt divide them-into 6, 
and chen each of chem unto 10. more, 'as you leg 1 in che ty at £y Dn 
make a Point, for- the ready numbring of the Diviſions. ” on . 
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Make an Index feuble to the Radims C D, with a Line of Sizes 00 the firſt 
Side, and a Center-Ear to put over the Center-Br ſ1-Pin of the Quadrant C,- as 0c- 
cafion ſhall require : And on the other Edge make a Line of Equal' Parts, equal tothie 
60 Diviſans of the Side C D, with an Ear in like manner to remove art pleaſure. 

Make on the Edge a Tan gent- Line; from) it you muſt take the Sun's Declination, 
as you ſhall be illy, haps n in the Uſe thereof. 

This alle ly oy will ſerve excellent welb for a Protratter, within long 1ndex: divided 
into 100 or 200 Equal Þ Parts, with an Ex as the forpins 'and a adage | into a 
Stick, to put through the Center of the Index and Quadrant on any Point, in a Plain 
or CHereator's Chard; by which you may Protwact any Ahowb wichour —_— fd 
port the ſaid Chard 37 as likewiſe. the Protraftor or Semicircle which: 
the fame, being made-in the-ſame manner; Onche back fide of the 
TERS opdane eral Quadrant, 'or any odher, as' Za 
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The Uſe of the Quadrant .{Boox- 1, 
The Uſe of the Quadrant in 4ſtronomy. 
1 WY 


Having the Latitude of the Place of the Sun's Declination, 1 #s required 
to find the Time of the Sun-Riſing and Setting, 


The Latitnde 51 Deg. 30 Min. Northward, and che D-clinaticn 20 Degrees, che 
difference of Aſcenſion will be found thus. " | 

Firſt, Lay the Center Er at E of the Index, oyer the Braſi-Pin inthe Center at A 
of the Quadrant, and lay the Edge of the Index ta E L,.co the Latitude of the Place 
on the eHch DM; and take of the T, Ling on the Edge of the Quadrant 20 
Degrees the Sun's Declination; and lay chat diſtance from che Centey ar A cowards 
D, ac that diſtance run with your Eycalong the+ Parallel- Lines, and mark where ic 
troucherth the Edge of the Index; rhere follow that Parale!-Line to the Arch, and 
reckon the Degrees from B to that Parallel- Line will be 27 Deg 14 Min. che diffe- 
rence of Aſcenſion berween the Swn's Rifing and Setting, and hour ot 6, according to 
the time of the Year. : 

The Degrees reſolved into Howrs and Minwtes, is 1 Howr 49 Min. which is 4 of the 
Clock and abour 1 1 Min, forthe rhe DI the Morning, and 7 of che Clock 49 
i. his Setting in the Evening, In che fame manner you muſt work for all Le- 
titmdes. 


SECT. II. 


Heving the Latitude of the Place, and the Diftance of the Sun from the 
next AquinoRial Point, To find the Amplitude, 


So the Latitade being 51 Deg. 3o Min. and the place of the Fu» in one of 
warinw, that is 59 Degrees from the next /£quinoltial Point z therefore fer che 

ar at S of the Lize of Sizes of the Tadex on the Pls at A, and: che Edge thereof 
ro the Latitade, and reckon 59 Degrees the Sws'; diſtance from the firſt Fquinetti- 
=_ from + Center zo C along the Line of Sines of —_— _ 
t cats $9 $ following with your Eye, to the Degrees in the Arch, 

and reckon che Aſinates of Degrees from M = of che Index, and you will 
find it about 33 Deg. 20 Min. the Amplitudg requi | 


SECT. WM. 


many #5; <roel lg Sun fram the next AquinoRial Point, Ts 


\ The Sun being either in 29 Degrees of Tax, or 1 Deg. of Aquaria, or 1 

of Leo, or 29 Deg. of Scerpls, thar is 59 Degrees from the acxr v/ _ 
To find his Declineties do thns: Par the Ear of the Line of Sines on the Pin and Edge 
of the /adex; pur to 33 Deg. 30 fin. in the Swrr's greaceſt Drolination, reckoned 
from M on the Arch ; then count the Swn?? diſtance 59 Deg. on the Deg. of Fines af 
the /ndex : From the Center put one Foot of your Compaſſes by the Degree, with the 


other take che neareſt diſtance to the Liwe or Side C M 3 apply that diſtance im the Line 
of Sines of che Index, from $ along, and the other Foot will reach ro 20 Degrees, the 
Declination required when the Saw is in the aforeſaid Degrees and Sines, In like 
manner you muſt do for any other Degrees of the Swx's Place. 


SE CT. 


II. Iz Aſtronomy. 


Book 


—_—  — 


SECT. IV, 


the Latitude of the Place, and the Declination of the Sun, To 
nd the Sun's true Amplitude from the true Eaſt and Welt, 


Havui 


This is a moſt excellent ready way "ee Quadrant, and as near the Truth as 
any Man cap make any rational uſe of this Problems at Sea : Ir is thus. Suppoſe che 
Latitude to be 1 3 Degrees, and the Swn's Declination 20 Degrees Nerthward, the Sun's 
truc Amplitade of Riſing and Setting is required, from the trac Eaſt and Weſt. 

Ser the Ear of the bile of the Index on which is the Line of Sines on the Center, 
and Edge to the Latitude 13 3 then count from M 26 Degrees of Declination, . and 
carry your Eye upon the Parallel- Line from that Degree of the Arch, and mark whar 
Degree ic curs of the Index and Line of Sines, as 19 this Q#eſtion it doth 20 De- 
grees 23 Minter, and thatis the truce Amplitmde required. | 

Secondly, Suppoſe you was abour the Cape of Virginia, in Latitnde 37 Degrees and 
30 Min. and Declination 10 Deg. If you work as before-direted, you may find the 
rrac Amplitude co be 12 Deg. and abour 36 Min. You may eſtimate the ein. bur 
you cannot Steer by a whole Deg. when you have reified your Compaſs by this ; 
therefore this is ſufficient for that Uſe, to ſhew you the difference between the true 
Compaſs and the Sceering Compaſs, it you obſerve his Riſing and Setting by it. 

Note, The Amplitude is the diſtance of Riſing or Setting of the Swan or Stars from 
the crue Eaft and Weſt Points apon the Horizon. 

As for the foregoing Work, In che Latitade of 13 Deg. the Sun or Star having 
North-Declination 20 Deg. therefore they will riſe 20 Deg. 33 Min. to the Northward 
of the Eft, and fer 20 Deg. 33 Min. to the Northward of the Weft. But it the De- 
clinatios had been 20 Deg. South, then they would have riſen 20 Deg. 33 Min. 
Southward of the Exft, and ſer 20 Deg. 33 Min. to the Southward of the Weſt. 

And ſo if you bring thele Degrees and Mfinwter into Points and Quarters, and uſe 
the V ariation-Compaſs upon the ſnſtrament of the Aſoon in the Firſt Book, you may 
readily reftifie che Compaſs you Steer by. 


# 


SECT. V. 


* The Uſe of the Quadrant end Variation-Compals ix the Firſt Book, on 
the Inftrument of the Moon for ſhifting of Tydes. 


© This Inſtrument contains ewo Parts or Randles, which are the rwo uppermoſt in the 
«fotclaid Inſframent made of Word or Braſs, moving one upon the other, as there 
you may ſee. The biggeſt of the rwo uppermoſt Rundler repreſents the Compaſs you 
Steer che Ship by, which is ſubje& ro Vanation ; but rhe upper Compeſs doth re 
fent the true Compaſs that never varieth, whereby you have a moſt neceſl; Tafirm- 
ment to redtific the Compaſs, as Mr. Fakely hath made T ables to be uſed with ir 5 bur 
this will ſerve for uſe as near by the Quadrant. 
* AdmicTI amin the Latitude of 27 Deg. and Declination 20 Deg. Northward, and 
I obſerve the San's Riſing and Setting to be due Eft and by North, and Feft by 
South Point of my Sceering or V ariation-Compaſs ;, the V ariatimn ur that Latitude 1s 
ed, | 
- The S#n having Nrth-Declination, and in thart Latitude of 27 Deg. if there be 
no Variation the Swn will riſe (as you may preſently find his Amplitude by the Que- 
drant and Index, 22 Deg. 34 Min. which 1s bar 4 Hin. nor to be raken norice of, 
above) E. N. E. and fers W. N.' W. But according to the foregoing Propoſitions, the 
Swn did rifc at E. b. N. and ferat W.'b. N. Therefore 1t plainly a char there 
is a fall Point Variation. 


Therefore on the Y ariation-Compaſ; on the Inſtrument of the Afoon, you muſt al- 
and Setting on the _ Compaſs, to touch the 

und by Odvlervarion and St 
K 3 


ways bring the true Point of Riſi 
fale Boing or Riſing and Setting, [4 


and Steering-Compaſs, on the 


middle 


nd. ref 
each Pont, 


SS FF,” 


T he Uſe of the Quadrant, aud Book [1. 


middle Rundle, being ſet in this Poſition. You will find the E, b. N. to be the crue 
E.N.E. and the W, and by N. to be theerrne #. N.. and the N; 6. E, to be che 
trac N. and the $.b, E. to berhe true 8. and the S.E. ; Point Southerly, to be the 
erac S.E.b.S.: Sowtherly; andthe South ;* Eaft, to be the Sewth 5 Weſt: And fo 
you may do with caſc.in all ather Obſervations, in like manner as you have been 
ſhewn,” by Points, Halfs, and Quarters, which 15 on the two Trandles; and be (ure 
nearer than 4 of a Point I never did ſee any man Sceer or ſheape a Courſe: 


SECT. VL 
To know the Variation by the Quadrant. 


You may do the ſame thing by the Quadrant, without the help of the Refdifer 
before ſpoken of, if you will remember, That this Q#adraxt hach cight Poings, or 
> of the whole Compaſs, by which you may orderly reckon'the whole, and fer che 
Index to the greate(t difference either from che Eafb, Southward, or Northaard, or 
Weft. In like manner as in the foregoing Propoſition, the true Amplitade of Rifong 
and Setting was 2 Peints,or 22 Derg. 34 Min. E. N.E. Set the Index to the De 
and Points, reckoning the Deg. from D on the &rch of the Quadrant, toward E the 
Scale of Leagues of the Index ; then reckon the Point and Degree taken by Obſerva- 
tion, which 1s 11 Deg. and 15 Mina juſt Point of the Compaſs : therefore it being 
but E. by IN. ſhort a Point of the true Amplitude, therefore the E, b. N, of the Steer- 
ing-Compaſs, reſpeRerh the true E. N. E. and the N. b. E.reſpeRteth the true N, and 
ſo account all tound the Compaſs a Point more than the Steering-Compaſs ſheweth : 
And if you would know whuch way the V ariation is, you fcc itis a Point more from 
the E., chan your Compaſs ſheweth Northerly. 

Bar if rhe. Steering or Azimath-Compaſ;, had ſhewn a Point more than the true 
Amplitude found by the Qaadraent and truc Point, che Y ariation had been Weſterly. 

Bur ſuppoſe the «Amplitude found had, been a Pognt Southerly, E. b. $. and: the 
Sun's Riſing and Setting had been a Point Northerly ; by Obſervation of the Ship-Com- 
paſs, you A there js two Points difference : therefore ſer the Index to two Polnts, 
from M the Eaft or Weff fide of the Quadrant, as in this Propoſition you muſt reckon 
it, and you may ce plainly that the Eaſt Point by the Steering-Compaſ? is the truce 
Eaſt-Senth-Eaft Point ; and the South Phint is the true South-Sonth-weſt Point ; and 
the North is the trac North-North-Weft Point ; and fo of all che xeſt:; And the Va- 

Mation is Southerty.-So that you ſee how readily this ——_ doch theſe chuigs, when 
the Points of the Compaſs is ympfinced in a Mans mind,- which maſt be, and is in all 
Maſters and Mates. 

_ [Suppoſe I would know by the Quadrant the truc Point of the Compaſr, when 
Booges Arthurna riſcth and ſctreth : In che Latitude of 40 Deg, Bookes Aritarms De- 
clination, |s 20 Deg. 58 Min. Jo's 
| Ser the Side of the Index and Sine to the Latitude of 40, and conn the Declines 
tion 21 Degrers almoſt, from M on the Arch ; and run your Eye up the Parallel, and 
it will cut the Jndex about 27 Deg, 59 Ain. which is reduced into Roints and Ouar- 


- ters by allowing. Gr. 15 Mine to a Point, his Rifing will be almoſt E. XC, Ee. a 


eint Nortberly, his Setting BY, N. W., Fefterly - Bur if the Declination of a Str of 
iv frd. fade the of che Riſing had: been E.S, E, 5 Sewtherly, and his 
Yer 4 W, S,»W. 1 | . X f 

'Tnthe like manner you may know the Riſing and Serting of any Sear in an'inſtane; 
by: this Quadrant and Index, which I hold to be as neceſſary an; /oſtrament as Seamen 
can, aſe, un reſpe& of irs plainneſs, and brevity, and portabilicy, -fo made as you! fee 
che Figare, the larger the berter; ; And on ic you may work all manner of Traviſes 
co the diſtance of 60 Leagues or Miles which is on the fide of the Index.” Ir being fo 
plain and cafie, I necd nor write avy thing thereof ; bur for the Learner's ſake, rake 
theſe few Rules following. 


: 


SECT: 


Book II. Variation-Compals, in the Firſt Book, 6g 


SECT. VIL 


To finde the Number of Miles anſwering to one Degree of Longitude, in 
each ſeveral Degree of Latitude. 


Ta Sailing by the Compaſz, the Courſe ſometimes holds upon a great Circle, ſome- 
time upon a Parallel ro the eAquatey , bur moſt commonly upon a crooked Line, 
winding cowards one of the Poles, which Lines are well known by the Name of 


s. 
If the Courſe hold upon a great Circle, ic is cither North or South under ſome 
Meridian; or Eaſt or Weſt under the eAquater. 
In thele Caſes every Degree requires an allowance of 60 Miles, 


| or 20 Leagner ;, every 60 Miles or 20 Leagues will make a Depree 

diferencea the Sailing ; therefore as = ſhewn in the fiſt Di- 
©0 0Oo| 60 agram, and uſe of the Line of Sines, may be ſufficient here, which 
1s 12] 57 is the Rule of Proportion. 

25 U5] 54 Bur if the Courſe hold Eff or Feſt, on any of the Parallels 
30 _48| 51 tothe eAquator, 

36 $2] 4% 

4t 251-45 As the Radius is ts 60 Miles, er 20 Leagues, the CMeaſare of 
45 34] 42 one Degree of the XAquator : 
49 28] 39} So « the Sine-Compl. of the Latitude, to the Meaſure of 
$3 ©8| 36 Miles or Leagues to one Degree in that Latirude. 

56 383] 3 

6@ oo]. <4 | But if you would know by the foregoing Quadrant the Miles 
63 on 27 | anſwering to a Degree in cach Parallel of Latitude, it is thus. 
566 251 24 Set the Eay E on the Center-Pin,,and reckon the Degrees oh 
69 30] 21 f / Latirnde from D:,to which fer the Edge of che Index, and note 
72_32l 18 the Parallel-Line thax,is at the Degree ;.carry your Eye on it co 


Ts 731115 | the Side C D, and from the Center to that Line you have the 
78 28 — Number of Miles anſwering a Degree in that Latitude, 


15 os | EXAMPLE. 


/ | Inthe Latitadeof 18 degrees 12 min. {et the Index 18 gr. 13 
'. min, from D, and the Pardlel-Line rifing with thar Depre 
IR your Eye or'a Pin follow co the Edge, and you will find it to be 57 1, 
the Adiler anfwering one Degree of Longitude and 51 Miles, in the Latitade of 31 
£7- 48 min. as in the foregoing Table; and ſo work for any ocher Latitnde im like 
manner. $ 
But if the Courſe hold upon any of the Rhowbrs. berween | the Parallel of the 
fquater and the AMcridian, we arc to confider beſides the eAquarer of the World 
to which we Land, which muſt be always known. | 
Furſt, The diffecence of Langitwde, ar leaſt in general. 
2. The difference of Latitwde,/ and thar in particular. © © - 
3- The Rbomb whereon the- Comrſe holds. 


- > 4+ The diſtance uponthe! which is the diſtance we'are here to conſider, 
{xy buen an greater than the like diſtance upon a great Cirote; The firſt 
follows.1g te- next Propoſition. +» 


T heVſe of the Inſtruments, Boo « I]. 


I. To find how many Leagues do anſwer to one Degree of Latitude, 


in every ſeveral Rhomb. 


In this Table is the Degrees of every quarter Point, \, and 
whole Point in the Q=adrant ; as the fnſt quarter is 2 gr, 
49 m. ſo the half Rhomb is 5 gr. 37 mw. the third is 8 gy, 
26 ws. and the firſt Point from the Meridian 15 14 gr. 15 m. 
and ſo you may plainly ſee the reſt. 


eAs the Sine-Complement of the Rhomb from the Meri- 
dian, « to 20 Leagues &r 60 Miles, the Meaſwre of 
1 Degree at the Meridian : 

So ts the Radius or Sine of 90, to the Leagues or Miles 
anſwering to one Degree wpon the Rhomb. 


Suppoſe by the Quadrant it were required to anſwer this 
Qmeftion, | h 

Sailing N. N. E. from 40 Degrees of North-Latitude, How 
many Leagues ſhall the Ship run before it can come to 41? By 
reaſos this i the ſecond Rhomb frem the Meridian, and the 
Inclination nov #5 22 deg. 3o m. 

Therefore ſet the fide of the Index E L to the ſecond Point 
from the Meridian N. N. E. 224d. Jo m. and reckon from 
C 20 Leagwes towards D, and with your Eye or a Pin fol- 
low the Parabel- Line to the Index, and you will find it cut 
21 Leagnes 65 parts (or better than 4 more) the number of 
Lragnes you mult Sail befote- you can reach 1 Degree. 

You may do the ſame by the Trawvis-Scale thus. Extend 
che Compaſſes from 2 Points neareſt the end of the Scale, and 
greateſt Number of the Line of Numbert that is N. N. E. 2, 
and E, N. E. 6 Points, unto"'20 Leagues on' the Line of 
Numbers ; remove the Compaſſes to 100 1n the Line of Num- 
bers, and the other Point of che Compaſs will reach to 21 


Ltagnes _ or 65 parts, as before in the Line of Nambers. 


This may be found alſo by a Line of Chords and Equal 
Parts,..1t, you draw a Right Line, and take with your Com- 
paſſer 20 parti, and lay it from one end'on che Line 3 then 
take Go deg, . and ſweep an Arch, and rake '2' Points with 
your Compaſſes, and lay from the CMeridian on that Arch 
from NN. E. and draw the Secantior Rhowb-Line, at 20 
_ draw. a P icular or Line at Right Angles there 
ro the former, and meaſure the diſtance fromthe Center, ro 
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the Interſection of the Line- drawn from 20, wichithe Rhewb-Lint on the Scale of 
Leagues or Equal Parts, and you will find it the ſame as before. ” Aud fo the Qu 
drant ſhews you all at one fight, if you underſtand without more "words: By 

Artificial Sine and: Number, Exccrid your Compaſſes. from the Sine of the Rhomb 67 
deg. 30 to 20 in the Line of Naumbeti,' the ſame Extent will reach ffom 8 Points, ot 
90 deg. or 100 inthe Line of Numbers, to 21 Leognes 65 parge, as before — This 
conſider in general ; I ſhall ſhew you more particularly in 12 Proofs (how of theſe 
four, any two being given , the other two may be found, both by Mercator's 
Chart, and all other ways, asis uſual) when I ccme to treat more particularly of Na- 


Vigation. 


Sy x 
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II. By 
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II. By one Latitude, Rhomb, «xd Diſtance, Tv find the wifference of 
Larirudes. 


Ler the place given beC in the Latitude of 40 Degrees, that is in the Center of the 
Quadrant, the ſecond Latitude unknown; The diface apon the Rhomb 2 1 Leagues 
65 parts of a Leagwe ; the Rhowh N. N. E. the ſecond from the Meridian: Theretore 
fer the /ndex to the Point, and count 21 Leagues 10 parts, and ran your Eye up the 
Pardlel-Line you there mect wich, and reckon the Leagues from the Center C to thac 
Line, and you will find it 20 Leagses; and ſuch is the difference of Latitude required. 

Ic 1s mls to be underſtood how to lay it down by the Plain Scale; cheretore I 
(hall forbear co wrice any more of that Way. 


As the Radius, to the Co-fine of the Rhomb from the Meridian : 
$9 the diſtance upon the Rhomb, to the difference of the Lacirudes. 


Extend the Compaſſes: from the Sine of 9o, to the Co-ſine of the Rhuwb 67 deg. 
30 ww. the ſame diſtance will reach from 21-— 65 L-agues in the Line of Numbers, 
tovhedifference of Latitnde 20 Leagues. In like manner you muſt work for all fach 

ns, let the Nwmber be greater or leſs, by enher [»ſframent. 
Travis-Scale is che ſame manger of Work, as the Artificial Sines, Tangents, 
and Number; ; For exend the Compaſſes from $ Points to 2 Points, the ſame diBanc: 
will reach from 2 2: 65 in che Line of Nawbers, to 20 the difference required. 


' NI By the Rhomb «nd beth Laticudes, To find the Diſtance upon the 
Rhomb 


- As ſuppoſe the one place given were C the Center of the Quadrant, in the Latitude 
40 4g. the ſecond place in the Latitude 41 deg. and the Courſe the ſecond from the 
Meridian. 

Ser the Index to the Rhomnsb, and account 20, Leegnes, which is 41 deg. the ſecond 
Latitude, and carry your Eye on that Parallel! chat leads to the Tadex; and there ir 
will cut the diſtance upon the Rhowb, which in this Queſtion is 2 1 Leagues 65, parts. 

Extend the Compaſſes from the Co-fine of the Rhowb trom the Meridien, to the 
Raditn or Sine of 90-— 

The ſame Extent will reach from 20 Leagwey, che difference of Latitude, to 21 : 65 
in the Line of Nambers, che diſtance upon the Courſe required. 


IV. 3y the 4iſance and beth Latirudes, To find the Rhomb. 


Suppoſe tlie Place given was at C, in Latiewde 40 deg. and the ſecond Place a 
axon 20- Leagwes farther Nerthward, arid the diſtance was 21——65 Leagues 
u Courſe. 

yo che Center C reckon 20 Leagues rowards D, follow that Parallel, and fer 
the Index, and courft the diſtance until it touch the Parallel, and look in Heb of 
the Qw#adranty and you will find the Rhowib 22 gr. 30 w. or N. N. E. 2 Points from 
the Meridian. ——- Or, Extend the Compaſſes from che diſtance upon the Rhowb 
21 : 65, tothe diſtance of Latitades 20 Leogues; The ſame Extent will reach from 


the Radixe or Sine of 90, to the Sine-Complenent of the Rhomb 67 deg. 30, which - 


was required. 
V. By the difference of Meridians, and Latitude of both Places, To find 
; the 7 bro id : 


As if the Place given was C the Center of the Quadrant, 40 deg. and 20 Leagues 
was the difference of Latitude Northward, chard ates he Airrnce of Longi- 
tude 8 Leag nes 4 5 parts of a League. 

| Firſt count C the difference of Latitude 20 Leagues, on that Parallel count 
$ Leagwes 45 parts ; to that pur the /ndex; andin the Arob you will find the Comrſe 
23 py. 30. from the Meridian. 

| the Cawpaſſes from 20 Leagues to 8 :45, the ſame Extent will reach from 
90 to the Tangent of che Rheanb 22 gr. 30 ain. as before. 

VL I 
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v VE. By the Rhomb 4nd Gorh Latitudes, To find the difference of Longi- 
tude, or departure from the Meridian, 


» Ler'the Rhomb be 2 Points from the Meridian, the one Latitmde given 40 deg. che 
other Latitude 41 deg. the difference 20 Leagney. 
»:' Ser the Index to the Poing and; Kbomsb 2 © gr. from the Meridian, and count 20 
Leagues che difference ; on that Paraltel reckon the Leagues berween: the Side and the 
Index, and you will find itin this Queſtion 8 Leagues 45 parts,the Meridians-difance 
xequred. Or, Extend the Compaſſes from che Tangent of the Rhemb 22 gr. 30, 
to Radins go, the ſame Extent will reach fromthe difference of Latitade 20 Leagues, 
to the departure from the Meridian 8 Leagues 45 ports. 
Theſe fix laſt Propoſitions depend one upon the other, as you may plainly ſee ; 
which may be ſufficient for the Explanation of the Quadrant, by which may be nn- 


derſtood much more. b 


— 


CHap. VII. 
How to make 4 moſt Uſeful Protractor, 


His Inſtrument is always to be made in Braſi or Copper, but beſt in Braſs, 
vi". On the Center C draw "the Semvicircle BO, and divide it into two go,: or 
' 180 Degrees, as you may ſee the Figare; and Jet che fixteen Points 


of the Compaſs PP be ſer-in the inward Circle, with the Quarter-Points. And letche 


Y 
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" Index A E be two Diameters and + long, and fo firted as the Semidiamtter of the (ir- 
ele may be the diſtance from the Center, for che ready ſerting ro any number of De- 
grees, or Points and Quarters che Edge thereof, and divide from the Center to tlie end 

_ of the Index into 100 equal. Parts, which are accounted ſometime Leagues, and rec- 
koned by the Swrveyors of Land Perches, or any other Denomination of Numbers : 
You may call it for protration according as you have occaſion to uſe ir. 

_ Letthe Index be taſtned to the Center with a Braſs Rivet, and through the midſt 
of the Rivet there muſt be 4 Hole drill'd 5 You muſt pur the Pin or Needle ſpoken of 
in the laſt Chapter, upon any Poins aſſigned; in any Chart or Protrattion whatſoever. 
You may divide the Edges into equal parts, by which you may make a Meridian-Line 
on the blank. Charts, according to. Mercator's or Wright's Projection. . | | 

And now you have a neceſſary Inſtrum»nt, which will protract any Trav or piece 
of Land upon Paper, with as much ſpeed as any 1n/frmment I ever yer knew, and 
readier by much, the uſe whereof ſhall be ſhewn in this Treatiſe. 


=— —_————  - _ 


Cray. VII. 
The Projeftion of the Notturnal. 


Circles divided : On the firſt or oatmoſt is the Ecliptick, divided into 12 equal 
Parrs, in which 1s put the 1 2 Signes ; and cach of thoſe 12 Parts is divided into 
30 equal Parts or Degrees, in cach. Signe, numbered 10, 20, 30, as you ſee the Figure 
Slainly ſhewerh. The inward Circle is the 12 Months of the Tear, fer in by a Table 
of the Sun's place every day of the Tear, - accounting the Degrees of the outward Cir- 
cle, and the number of Days in cach Month equally divided and ſet down 10, 20, 
©, 
- Note, Where to begin to divide the Months and Days is thus. Obſerve the bright- 
eſt Guarde, or by Calculation or the Globes find when he comes to the Meridian juſt 
at 12 a Clock at Night. In che following Tables the Right Aſcenſion of the brighteſt 
Guard is 223 Degrees 31 Minates; from it ſubſtrat 12 Howrs, or x80 Degrees, che 
Remainder is. 43 deg. 31 min. the Right Aſcenſion of the San the 26th day of April, 
10 16 deg. of 7 awrw, which muſt be wppermoſt next the Zenith in the middle, 
.,: The other Parr or middle Rundle equally divideth the ourward Circle into ewice 12 
Hors; and within that gs a Circle equally divided into 33 Parts, or Points of the 
Hariner's Compaſs projefted thereon. The upper.part is an /ndex, the length is from 
the Center to the Foot of the [oſtrument ; TR. being faſtned with a piece of 
Braſs, ſo Riverred, that the Center is an Hole through which yoa,may ſce the North- 
Star. Yau may make it in Braſs, or good dry Box. 


| conſiſts, as you fee, of chiree Parts. The greateſt or handle-part hath on it two 


The Uſe of the Nournal, 


4 He Liſe of the Nocturnal is cafie-and Feady.  Ler the Toth or Index of the mid- 
Fe dle Circle be ſet to the Day of the wg _ _ it will _ gp outward Circle 

£ Saw's Place in che ene 4 jr Then hold che Tyſtrument on high, a pretry diſtance 
from/you, with the Foor A. B right with the Horizon level : Then look through the 


; Hole of the (enter, and fee the North-Star, wmrhing the Tong Index or, Pointer v1 
wards or downwards, untill you fee che brighteſt of the Gaards over or under « 
Edge thac comes Rraight tothe enter. Then look on the Himr-Circle by che Edge of 
the Pointer ,-and ir (hews the' Howr of the Night, and likewiſe" the' Poins of the Com- 
paſo tht Guard: bearech from the Pole ;/ by the which you may have his Declination by 
the following Tables exactly. | 

© The: Howr-of the Night may be alſo found by the Right =p 9rd bg Sun and 
© R 


- Stari. 7 Thus, When ſee any Stars in-the South, whole” Right Afernſin is 
knbwn, and ale he Righs Aſcrafun of the Swe for ther diy, you ſhall ſubſractthe 
' Sun's Aſctnfoon from the Star's ; thar which renainech divide by 1 5, to brig it inco 


*\ 1 


754 1!The Ve of the Table of: the Boox II, 


Here place Howr: ; for 15 Drgrees makes an Howr, and 4 Minxtes make a Degree ; thereby bf 
the North 1c the Howr of the Night. If the Sun's Aſcenſion be more than the Star's, in ſuch 


caſe you ſhall add 360 Degrees to the Aſcenſion of the Stars, and rhen ſubſtraft che 


Pole Star Sun's eAſcenſion, as before directed, you have the time allo. 


CruapPp. I 


How to uſe the Pole-Star's Declination and Table, and thereby to get 
the Latitude. 


_.. moſt uſc of by them: Therefore know, That this T able 15 made for the year 

1660. the true Declination being 2 deg. 30 min. but will ſerve for many 
years after, This Table is made contrary to the two former. Tables; for whereas the 
North Point of the Nifturnal is the firſt Point you reckon from, and was on the for- 
mer Noftarnal reckoned from Seth : fo of this Noftwrnal you muſt rake the Point at 
the Toth for North, and ſo reckon forward North and by Eft, and ſoon to Eaſt and 
Soth-Exft, South and Weſt, to North again. 

And:likewiſe in-the Table, you mnſt begin in like manner at that part of the Ta- 
ble chat lies dire&ly under the Pole ; which, as before-ſaid, 1s properly called che North, 
and ſo proceed about the Pole, aſcending from this loweſt' or North Point of the Me- 
ridian, as was ſaid before, to the North-Eaſt,,Eaſt, and South-Eaft, fo to the South or 
higheſt Point of aſcending, being direRly over the Pole : From the Sowth they deſcend 
again by che Weft,.;and ſo return to the North again. | 

Obſerve this, That the brighteſt of che Gpards is the firſt of the little Bear, which 
- 1s the Star you are'to obſerve, and is almoſt in oppoſition to the Pole-Star. | 

Note, That when the Gmnard-Star is under the Pole, then the Pole-Stay is above the 
Pole ; and when the Gward-Star is above the Pole, then the Pole-Star is under the 
Pole lo many Degrees and Minutes as the Table ſhews you» 

The Uſe of chis«Takle-and Inſtrument is this : Look with the Nottarnal, and ſee 
what Pojnt the Guards bears from the 'Pole, as before-direRted ; and if you figd*the 
Guard 15-not on a full Point, tay a little longer antil he is juſt, and then obſerve the 
height of the Pole-Star exaRtly as you can» chen knowing by your Dead Reckoning 
wittun a Degree or. two what Latiexde you are m, look for the neareſt ro that Lati- 
tude in the top of the Table; and if you find the” Point of the Compaſs which the 
Guard-Star is upon,-in the firſt Celwmmn of the Table, *and in that Line under the Cq- 
lumn of your Latitude, you ſhall find, the number oh Degree; and Minutes the Pole- 
Star 1s either above or below che Pole, according to the direction of the laſt Column of 
the Table, which you maſt thus makewſe of ; If then Sfr be any thing above the 
Pole, tubſtrat the Number in the Table from the height of the Star obſerved - bur 
if che Ser be tinder the Pole, then add 'thes Number found-in the Table to the height 
obſerved, by which you ſhall have the height. of the Pole. 

For Example. Eee the Latitude to be near 40 Degrees, and obſerve the Pole- 
Star. Suppoſe you find the Altitude 40 Degrees, and the Gnard-Star bears N. N.E. 
from the Pole z therefore look for N. N, E, 1n the firſt Colmnm, andright, under your 
eſtimated Latitude 40,1 the ſame Line wich N. N. E.you will find the Declination 
to be ;x - Degree 30. Minwtes ; ſubſtraft that from '40 Deg. the Altitade obſerved 
leaves the: truc Latitude 38 Degrees 30 Miumtes. But if the Gaard-." 

Star had been S.S.W.'then the Pole-Star had been 1 Degree 33 Minmtesr" d. m. 
under the Pole; which being added to the eMltieude obſerved 40 Deg, + 40 00 
the 'Latitade would have becn cxatly 41 Degrees 30 Minmes by the Star." o1 30 
So the Star's Altitude by obſervation beings 5 Deg. the Guard bears from +» 38 30 
the Pole-Star $. E,b..S, the Declination againſt that Point is 2 Degrees 
39 Minstes, added ro 5 5. had been 57 Degrees 39 Mines for the Latitude : bur if 
your eſtimated Latitade had been near 50, and the Guard bear from the Pole North- 
| Wef# 


- oy 


| J-: Pole-Star, being ſo very well known to all Sea-men, is therefore madethe 


Cuar, IX, North-Star, #6 get the Latimde. 


_—_ N— — 


—— 


weſt by Nerth, the Dcc/ination againſt char Point is 2 deg. 30 min. ſubſtracted from 
55 Degrees, the Altitude obſerved, there xemayns x 2 deg. 30 win. the Latitude of the 
place by the Star. 
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Ay. hope che young Seamen arc pleaſed for Examples, it being made fo plain to their 
Capacity, and as proficable for their Uſe as any Rule whatſoever, 
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A Deſcription of the moſt Uſeful Book 1I. 


CHAP. X, 


How to make 4 moſt Uſeful Inftrument of the Stars , and by it to know 
moſt readily when any of 31 of the moſt notable Stars will come to the 


| — what Hour of the Night, «t any time of the Year, at the firſt 
wht. » 


His [nſtr#m:nt confiſteth of two parts, which 1s two Rundle; ; on the back fide 

of the foregoing NofZurnal it may be very fiely made : On che macrer or 

MM. greater Rundle are three Circles divided ; the-ourermoſt is the 12 CAonths 
of the Year, begun the Toth of March, the day the Sun enters into Aries ; and the 
; Days equally divided to the Number of Days in cach Month. The ſecond Circle re- 
preſenteth the 24 Howr Circle, divided equally into 24 Howrs, 4 and 4, beginning the 
roth of March at 12 a Clock at Nom, the time the Sun gomes to the A/ſeridian, and 
the firſt Degree of Arier. The third and inward Circle is che eAfguiniial, divided 


 inco 360 Degrees ; by them is accounted the Right Aſcenſion of theſe 31 Stars in the 
Table.following., 


—____ 


DE —— 


A Table of the Lougirude, Latitude, Right Aſcenſions,, aud Declinations, 
| of 31- of the moſt Notable Fixed Stars : Calculated from Tycho his 
Tables, rettified for the Tear of our 'Lord, 1671. 
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Decli- 
nation. 
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Longitade. 
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The Whales T ail x 27 56 X20. 4 


The Br 


The White or Notch 
The Lion's Tail, 

The Fore-Horſe, or 
The South Balance 


The Swan's Bill. 
The Dal 
The Bright Wy of 


The Bright Star in the Sourh Foot of Androm. | 

The Bright Star in the Right Side of Perſeus, 

The Bright Scar of the 7 Scars or Pleiades, 

The South Eje of the Bull Aldebaran. 

The Bright Stax in the left Foct of Orion Riges. 

Orion's right Shoulder toward: the Eaſt. 

T he glittering Star in the Month of the great Dog,|09 35; © 

T he Little Dog's T high Procyon. 

In the South Arm of the Crab, ' * 
ight Star called the Heart of the Hydra.j2 

The Lion's Heart Regalus. rt 

T he lower of the Pointers. 


The Firſt between the T eil and the Body. 
The ſecond of the T ail of the Horles. 


In the Shirt of his Garment ArCturas, : | 


The Brighteſt of the Guards, 

T he Scorpion Heart Antares. 
ngonafis Head Hercules. 

The Bright Star of the Harp Lyra, 


T he Bright Scar the Eagle's Heart. 
in's Tail. 
The M 'Pegaſus the winged Horſe. 


T he Southern Star in the Wing of Pegaſus Macrobe 
Andromeda her Head. . | 
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you may (et thereon, if you follow this Rule. = ; 

For Example, Firſt fer che [ndex-to tht aath day of CAfarch of the upper Circle z 
on the under Circle, which will be at_12 a Click at Noon, or 360 Degreez, ſtop it faſt 
there, that ir may not move, untilyou baud placed \the Stars on it as you intend to ſer 
thereon. As ſuppoſe you would ſer the Whale's Tail on the Randle in his place; look 
in the foregows T able, and you will find his Right Aſcenſoon 6 deg. 45 min. 3ccouge 
that from thi 10th of March, and on the S/Equinotial C ircle, and lay a '&# 
the Center over the 6 deg. 45 min in the Matter 'and «Agquator or inward ec and 
draw the Line from the Center ro the outward Edge of the upper Circle, and chereon 
ſer the Name of the Star, nexr to that the Declination of the Star, and the Letrer S 
or N. repreſenting South or Ngrth' Declinatign':* on the inward Circle, ſet before each 
Star the Magnitude of the Star, whereby you may know che berrex, as the” Figwre 
following ſhews you all plain. 

Take this Example more. Suppoſe you would ſer che Lion's Heart in his place 3 In 
the Tables I find his Right Aſcenſion'is 147 deg. 43 min. reckon that Number on the 
e/Equineltial ( ircle nexc the Rundle, and draw the Line 3s before-directed, 1 fignify- 
ing the Fiſt Magnitmde, ſecondly his Newe, chirdly 13 deg, 33 A, for his North 
Declination. , | 

The 1nſkrument in this poſture, you will find the Lion's Heart will come to the 
Meridian at almoſt 10 a Clock in the Evening the 10th day of Afarch in auy Lati- 


tut. 


On the other Rzndle or upper part, is placed all cheſe aforeſaid Stars ; and any other 


How to know the Hour of the Night any Star comes to the Meridian 
in any Latitude. 


Ou have been in a manner (hewed "ir before in the laſt Example. Ser the Index 
or Hand of the upper Rundle to the Day of the CAonth, and right againſt the 
Star is the Howr of the Night, in the Matter the Star will be on the Meridian. 

For Erawple, Suppole you would know the Hoxy of the Night the Bull's Eye 
comes to the Aeridian the 20th Day of Offtober 5 Ser the Index to Þ Day, and righc 
again(t che BwlPs Se is 4 of an Howy paſt 1, che time in che Morning that' Star will 
be on the CMeridiaw South. And in the fame manner you may ſee the Stars, and 
Hows chey come to the Meridien that Night and Day. For note the upper half of 
the Circle, and 12 Hogs 15 the Day-boxrs, and the lower and Handle-half is the 
6 Pp You begin toreckon the-Day-honrs on the left fide of the [nfrument, 
and the Night-howrs on the right fide 3 fo round wich the Ss. 


How to know what Stars are in Courſe at any time of Day of the Year. 


7D Conrſe and ſeaſonable coming to ghe Meridian of the Stars, and what are 
fic to be obſerved, is ſhewn you at once, the [»ſframent in the former poſture, 
if yon-Took-againſt tach-dtar;you have-cthe-Howr of the Night and-Day; bling the 
whole 24 Howres. This is ſo plain, you need no further Precepe. 
44 AH 


How ta know the Hour of the Night, by the Stars being on the Meridian. 


Cres it were required to know the Hour of the Night the 16ch of December, 
the brighceſt of che. 7 Stays being. on the: Meridian Sonth< Ser the Index-to the 
day of the Month, and right againſt che brighteſt of che 7 Stars, is half an Howr 
paſt 9 at Night, which is che Howr required, - 


ce. 


_— 


— 
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Cuae. XL 
Of the Crofiers. 


Hen the Mariners paſs the e/£quinofHal Line towards the Sonth, ſo thac 
cannot ſee the North-Star, they make uſe of another Star, which 

od Conſtellation called the Centawy 5 which Star, wich three other no- 
table Stars which are in the ſame Conſtellation, maketh the Figare of a Croſs (be- 

s ewixt his Lego) for which cauſe they call ir the Cyofſers, Andir is holden for certain, 
That when the Sta A (which of all four comerh neareſt the Sowth-Pole) is 


North and South by the 8tar B, then it is rightly ſcicnated to take the Heighe by : 
And becauſe this Sz&r A, which is called. the Cocks-foot, is 30 Degrees from 

Soeuth-Pole, it cometh ro paſs, it being ſcitnarted as befores(aid , we take the 
Height chereof- (which is then the greateſt char ic can have) chis Height will cruly 
ſhew how far we are diſtant from the efquizefHal: For if the ſaid Height be 30 
Degrees , then we are under the very e/£qsinoial : Bur if it be more than 30 
deg. then are we by ſo much paſt the «/£gqnuineftial, toward the South: And if ic 
be leſs than 3o deg. ſo much as it wanteth, we are to the North of the ef gainettial. 
And. here ic is to. þe noted, That when the Gaards are: to the North-Eaft, chen is 
- Star in the Crofiers ficly ſciruared For obſervation , becauſe then they are in 

e Meridian. | 


th. 


— —— 


| Cnae, XII 
How to make the *Croſs-Staff, 


He Mariner”: SH is that which by the 4/fronemers is called Radiua 

- __— by which we obſerve the Celeftial Lights above the Horizon. 

The Mathematicians have invented many kinds of [nfiraments, whereof 
| the Croſs-Staff and Quadrant are the moſt uſeful above ell the reſt. At Segit is not 
| or he Work to make and mark a Croſ7-Staff;and other Inſtruments, for want of 
= needful thereunto ; yer'norwithſtanding it is fir and that a Maſter, 


uy Se and Pilot, who are to have the Uſe of it, ſhould at leaft know when it is 
we . 
For'to mark well a Croſi-Stoff, you ſhall make a plain flat Board of good dry 


Wood, 


CH ap;XII, Deſcription of rhe Croſs-Staff. 


Woed, fifceen or fixteen Inches broad, and about four Foot or three Foot long : Paſte 
it well with good Paper ; draw along the one Side a Right Line, as in the next fol- 
lowing Figure CAD; out of the Line C draw a Square Line upon AC, as C B, 
zand upon the Center C draw the Arch A E B, being a Qsadrant or fourth part of a 
Circle; divide that into two parts; the one half chereof, as AE, divide ints 90 
Parts or Degrees, thus; firſt into three Parts, and cach of the ſame again into 
chree ; rheſe Parts each into rwo, and each of the laſt Parrs into five: ſorhe Arch 
A E ſhall then bedivided into: go Parts. Then take a right Rwler, lay the one end on 
the Point | or Center C, the other upon cach Point of the forefaid ſeveral Diviſions, 
and draw ſmall Lines out of C, through each of the forelaid Points or Degrees of the 
Quadrant, 10 long as they can ſtand upon the Board, as you may ſee it plain in the 
Figure. Then take with a pair of Compaſſes, juſt che half length of the 465 that 
you would mark the Staff after ; Ps it trom the Point C towards By as by Exam- 
ple, from C to F, and from DroG; joyn theſe two Points with a Line to one ano- 
therz and even into ſuch Parts as that Line's cur, and divided by the aforeſaid Lines 
coming out of the Center of the 'Q wadrant, mtiſt your Staff be marked, whether che 
Croſs be long or thorr, as appearertt by che Lines H T and KL, which are drawn for 
Croſſes : che halt thereof 15 {o long as C H, or CK, or C F. If the aforcfaid Quadrant, 
for want of good Skill or Prattice, ,be not well divided, or Lines not well drawn, the 
Staves being marked thereafter will alfo be faulry. Therefore they. may be marked 
more exactly by Points cqually divided, in manner as followeth. 


L D 


Oo | 
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Prepare you a Staff, draw thereon a eA Table for the Diviſion of the 
Right Line (o long as your Staff, and rake Crols-Staff. 1 
with a ſharp pair of Compaſſes rhe halt : 
Length of the Croſs afrer w uch you defire ]D.|P arts D.\Parts. | |D.| Parts. 
ro mark your Stef: prick it ſoofren along |T '776| [32] 7675] |61| 28667 
the aforcſaid Line , as it can ſtand npon 2] 355| [32] $040} [62] 30108 
the lame. Divide each of the Lengths of 3] 538] [33] 8418] [63 2693 
the half Croſs into T1000 Equal Parts. 4 724, 34 8807] 64 : 33315 
Then prick upon the Staff you will mark 5] 913] [35] 9210 65 35107 
from the Center-end, juſt half the Lengeh 611106] |36] 9626] 166] 37046 
of the Croſs z and mark there a'{mall 711303 137 10057] [67] 39152 
thwart Stroke. Off frem thence prick for 8|1504} [38|10503] 1681 41445 
each Degree {o many of the ſame Parts 971708 (4 10965 69] 43955 
as the Croſs is divided in his half Length, . [rof1918| [qo u1444 7ol 467123 


— 


like as 1s marked in the T able here annexed [112131 11119 71 9 L 
for every Depree. For the firſt wa 437 I2 No [fh a. {+ no 
you ſhall mark. off from 90 the aforelaid {1312592 | 


3] 12998 6912 
thwart Stroke 176, for the fourth Degree 1412799 - rt 44 Cane 
724, for the 10 Degree 1918 of thoſe 15|3032 45114142] [75s] G5958 
Parts, and ſo of the reſt. It you cannot [1612270] lachtq75 1] 176 71445 
divide the half Croſs, by reaſon he is fo |15[3514 47 15386] [77] 77769 
lictle, into 2000, divide him into 100, [;g 3764] [48|160g1] [58 $5040 
and leave ont the two laſt Figmres, and {|xgf401g 49116746] [79] 9585 
that ſhall ſatisfie. your deſire : For 30 De- *'[,oj42811 l5o 27495 180] 104301 
grees take 73, and for 40 Degrees 114, [21 4550] F1]18239]-|81] 17062 
* and for Io Degrees 19 Parts, and ſo of /|,- 4826] |[52|19042] 182] 133007 
the reſt. < 23\5108| [53] 19887 Ig; I53499l 


24\ 5399! 154120777] |84! 180811þ 
2515697] [55121716] [85] 219038 
26|6003] [56122708] 186] 276332 


2716318] 157123759] [87] 371885 
2816643! [58124874] [88] 561819 
2916976} |59]}26059] [89] 11 35891] 
z0l7 320] |60 27321 gol Endleſs. | 


th. 


— — 


CHAP. XIIL. 
How to uſe the Croſs-Staff. 


Staff come wo ſtand right with the Center of the Motion of the Sights, Then 

move the Croſs ſo long off from you or rowards you, holding it right up and 
down, and winking with your other Eye, till that the upper end come npon the 
middle*vr Center of che Sun or Star, and the lower end right with the Horizon, 
the Croſs then ſhall ſhew upon che fide of the Stoff belonging thereunto, the Degrees 
of the Altitwde of the Sun or Star. / Note, The Staff 'is marked with two Lines of 
Numbers, with 90 _— nexr the Fye, and diminiſhing from.g0 to 80 and 70, 
60 towards the ou end : The Comiplement-Sine beginneth cowards the Eye-end, 
and encreaſech contrarywilerowards the, ourmoſt end, as from 10, ro 20, 30. The 
firſt $ ps ſhewerh you the eMtitade, the ſecond Namber is the Swn's diſtance 
from the Zenith. | ; 
- The Sn or Stars being high elevated from the Horiz.on,the Croſs cometh nearer the 
Eye than when they are bur a lirrle elevared,and doſtand peer the Horizonzthereby the 


eye malgh(ſceing now to the lower, and then again to the upper end of theCroſs)greater 
motion 


SG: the end of the Croſs-Staff to the outſidg of the Eye, ſo that the end of the 


Cnar:XI.The Uſe of tht Crofs-Staff. 


motion in looking up and down,than when the Sn or Star-doth ſtand low. And inſo- 
much cheCenter of che S ight,by {uch looking up and down together with the end of the 
Stef, a Man ſeeth chen imaller Angles chen if it did remain ſtedfaſt, in regard where- 
of the Croſs cometh nearer ro. che Eye than ic ſhould, and there is found too much 
Altitude. This being found by-many, beſides my ſelf, by experience, they were there- 
fore wont-to cut oft a piece of che-end of their $:4f, or ſet the Croſſes a Degree and 
: or ewo Degrees nearer the Eye; but ir-15not the right meaps for to .amend . 4 afore- 
ſaid Errors: The beſt meangot- all im my. opinion is chis 5 Thar upon each ſeveral 
Height which men wall, obſerve, they do try. with two Croſſes ſer upou the like De- 
grees, how, the Staff maſt de ſer, chac they may ſec the end of che ſame rwo Croſſes 
right one with che ocher. 


T#s .* 
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Having found that, and then taking off one of the Croſſes, and ferring the Staff 
2gain, in the ſame manner as before, all-Erroxry will be ſo prevented, which by the 
lifting up or caſting down of the' Exe, iniglic any manner of way happen. 


: EXAMPLE. 


I defire to. obferve che Sun or any Star in the. South : I make my Eſtimation, as 
neer as I can, how high chat ſhall ſtand, or cake the Height of them a little before 
they ſhall come to the South, which Itake to be 50 Degrees. I ſer therefore the two 

| M 


Craſſes 
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Crefſes each npon their 5o Degrees, and che end of the Steff in the hollow of che 
EJe-bone, on che outſide of the Eye, and dow the Head forward or backward , or 


over the one ſide or the other, till I ſee the urmoſt end of both che Croſſes right one 
with the other, according as1s ſhewn by theſe Lines A B and C D, as 1s apparenc 
enough by the foregoing Figere ; That the Sight-beams over "the ends of | the Crefſes 
ſhall then agree with che Lines which might be drawn over the end of the Croſſes, co 
the Point or Center at the end of the Staff, which doth agree with the Center of the 
Quadrant, or the beginning of the EY al Peints upon which the $:.ff 1s: marked, 
Keeping in memory ſach ſtanding of the Staff, I rake off the one Cyoſ7, and fer the 
Steff again in the aforeſaid manner toiche Eye, - and obſerve without any trrour-of 
the Eye. | 

In taking the Height of the Sun with the Croſs- Staff, Men do uſe red or blew 
Glaſſes, for the ſaving and preſerving the Eyes; yet it is notwithſtanding a great ler, 
and very troubleſom for the Sight, eſpecially if it be high : therefore the Qxadrane 
and Back-Staff is much better, as will be ſhewed in rhe next Chapter. 

Thus I have ſhewed you how to take an Obſervation by the Fore-Staff. The next 
thing that followeth in courſe will be to ſhew you how to work your Obſervation ; 
which to do, take notice of theſe following Rwlex. 


To Work your Obſervation. 


F the Sun hath North Declination, and be on the Meridian to the Southward:s of 
youzthen you muſt ſubſtra& the Sun's Declination from your Meridian Altitude, 

and that Remainder is the Height of the eAiguino#ial, or & Complement of the La- 
titude Ngrth. But if the Sun hath South Declination, you muſt add the Sun's De- 
clination to your Meridian Altitnde, and the Saw is the Height 6f the eAgquater, or the 
Complement of the Latitude North, It the S#a hath North Declination, and be on 
the Meridian to the Northwards, then add the Sun's Declination to his Meridian Al- 
titude, andthe Sum is the Height of thee/E£quator, or the Complement of whe Latitude 
South, if the ſaid Swm doth not exceed go deg. but if it doch excetd. yo dep. you 
muſt ſubſtra&t 90 deg. from the ſaid Swm, and : 4 Remainder is your Latitude North. 

If the Sw hath South Declinetion, and be ro the Northwards at Noon, you muſt 
then ſabſtrat che $#x's Declination from his Meridien Altitnde, and the Remainder is 
the Complement of your Latitade South, When che S#n hath no Declination, then 
the Meridian-Altitwde is the Conpplement of the Latitade, If rhe Sun bein the Ze- 
nith, and if at the ſame time the Sn hath no Declination, then you are under che 
eAquinottial. D 

But if the Sun hath North Deolindtion, and in the Zenith, chen look how many 
Degrees and Minates the Declination is, and that is. the Latitude yon be in North. 

But if your Declination'be Sewth, chen you are in South Latitude. If you obſerve 
the Sun or Star upon the Aﬀeridian bench the Pole, then add your Meridian Alti- 
n_ - the Conmplentent of the Sun or Stars Declination, and the Sw is the Height of 
the Pole, Tg 


Rules for Obſervation in North Latitude. 


Lppoſe I am at Sea, and I obſerve the Sun's Meridian Altitade to be 39 deg. 33 
win, and the ſame time the Swn's Declination is 1 5 deg. 20 min. North; 1 de- 


mand the Latitnde I am in, 
dog. meine 
The Meridian Alcicude — 9 33 
The Declination North, ſb. Is 20 
vw. The Complemeat f dbe Lat 24 12 


—_— _—_- ———— 


The Laticade I ans in=——— 6, 48 North. 
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Suppoſe I were in a Ship at Sea the 18th of - April, Anno 1667. and by Obſervati- 
on I find the Sun's Meridian Altitude to be 62 deg. I5 min. The Latitnde is required, 


deg. min. 
The Mcridian Altirude 62 15 
The Declination North, ſubſt.——14 18 
The Complement of the Laricude 47 57 

99 00 


The Latirude I ans in, required-——42 03 


Admir you were in a Ship ar Sea the gth of November, Anno 1679. and I find 
the Sun's Meridian eAltiende to be 24 deg. 56 min. The Latitzde is required I am 1n. 


; deg. win. 
The Meridian Alcicade 24 $6 
The Declination South, add—— 18 37 


T be Complement of the Latitude——43 33 
90 ©o 


EEE es =» 


The Latitude / any inm————46 27 


Suppoſe a Ship at Sea the 28th of May, Ann 1666. and I find the Sun's Me- 
ridian Altitade by Obfervation 56 deg. 45 min. The Latitude is required I am in. 


deg. min. 
The Meridian Altitude — 45 
The Declination North, Sab#,——22 46 


The Complement of the Latirude——=33 59 
* 
The Latitude required I any inm—— 


Admit a S$bjp at See the 11th of June 1668. and find the Sun's Meridian oh 
titwde by Obſervation 79 deg. 30 min. Nerth, It is required dic Latitude & am in, 
deg.” min. 
The Meridian Altitude —————7 30 
The Declination North—m—c———z3 31 44d. 
193 On 
90 0o 
The Latitade 1 a2 inm——————— - 1 requied- 
Suppoſe I were at Sea the 14th of Hay 1693. and the wHeridien Altitude of the 
Sun was 69Weg. 07 min, Nerth, 1 demand the Latitude the Ship isiv at that time. 


deg. min. 
The Meridian Alticudeagr=————69 7 


BF ÞeALſedf the Crols-Staff. Boo UI, 


Rules for Obſervation in South Latitude, 


'Uppoſe I at See in a Ship the ſecond of June, Anno 1666. and I find the Sun's 
Meridian Altitude by Obſervation to be 64 dep. 45 min. The Latitude the Ship 
15 1n, 15 required, | 
deg, min. 
The Meridian Altitude North———J6, 45 
The Declination North, add——>—23 15 


The Complement of the Latitude $88 00 
90 Oo 
The Latirade the Ship «© in- 0z- 00 8h, 


Suppoſe a Ship at Sea the 28th of December, Anno 1695. and in Longitude 169 
deg. Exft, and Tfind the Meridian Altitude by Obſervation to be 59 deg. 52 min. The 
Latitude che Ship is ingis required. The Declinationn the Meridian of Briſtol for the 
28th of December , 1s 22 dep. 26 min. and the daily difference of Declination 15 at this 
time 8 win. Therefore #f you look in the Table of Proportion following, you will find 
the Proportional Minutes:20 be about 4, which you muſt add to the Declination of the 
Meridian of Briſtol, and the Sum will be the true Declination for the Longitade 16g 


deg. Eoft, which is 22 deg..29 min, ' , 


deg. vim. \.. 
The Meridian Altirude North-- 59 52 
The Declination South, ſubſfr.— —22 29 
The Complemeart of the Laticude——-37 23 
| go ©o 


Thy Laricude the Ship is in, which nas-52 37 required. 


Suppoſe I were at Se4 ina Ship the 29th of Fuze, 1459. and I find the Swn's Me- 
ridian Altitwge tobe 62.444. 39 min. North, The Latitpde A required. T 


7 Fs © deg. mine." 
The Meridian Altitude North —<——82" 23 . 
" The Declination North, add————22 26 
2 SComplenary th; Laitade— bg 49 
k5 i 10 6 


The Latitude the Ship s jn———— 1 Sosth. 


Admir Yamin = Ski arSra the 20th of Fanuary 1667. the Sun's Declination 20 
deg. 4 min. and the Sun's CMeridian*Altitude 79 deg. 36 min. South, I require the 
ro 1" Anſmer, 9 deg. 30 min. Sth. EIN EY 


Admit a Ship #ereat Sea, the Sue's Beclmation 13 deg. 53 min, South, and the 
Sun's Meridian Mitte $0 deg. 43 min; Somh, The Latitzde is required, 
" OG deg. min. 
/> The Declination South —————1 53 
The Meridian Altitude-————80_ 43 add. 
94 36 the Sum: 
Subſtr,—90 09 
The Latitade the Ship i in- 04 36 South. 
g[Hftyou obſerve the upper part,ohuhe Sun, you mult ſabſtra& 16 »vin. Bur to the 
CORLEIEYs if you obſerve rhe wk 4 of he Sun, you muſt add 16 min, for the 


Rules 


Sun's Diameter, and the Sum will be the true Altitude of the Sun's Center. 
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Rules for Obſerving the Stars. 


Uppoſe I am art Sea, and obſerve the Brighreſt of the 7 $zars upon the Meridi- 
an, and find his Meridian Altitude to be 47 deg. 20 min. and the Latitude were 


required. 


deg. min. 
The Declination of this Star #-————23 03 Nirth: 
The Meridian Altitude— 47 20 


Subftraft the North Declination-——23 03 


The Complement of the Latitude-—— 24 17 
"AS" 90 -00 


The Latitnde 7 am iNhoornrnrnmnmnmnmonnn—"GO5 43 


Admit I were at Sea, anl obferye Hhdrg's Heart on the eAferidian, his Altitude 
is 36 deg. 15 min. and his ' Deelination is 7 deg. 15 min. South, The Latitude of che 
Place is demanded. 

4 min. 
30 I5 


T he Meridian Alcicude 5 


T he Declination & South... .— -07 15 add. 
The Height of the Xquinotial above-43 30o the Horizon, 
_9o oo 


The Latitude the Ship « in —46 30 requived. 


This you ſee is plain, and needs no further Precept but what is already faid. 


BE — 


| _ Crae, XIV. 
A Diſcription if the BackeStaff #r Quadrant. 


He Back-Staff or Quadrant is a, doable Thiengle, as this Figere following 
N ſhewethz whereof the Triangle & B C-che Arch is equally divided into 60 
, deg. and the other Triangle is divided/cqually into 30 deg. A DF the Yanes 
are ficted-neac. In proportion to him, the Ulg followerh. p 


p " The Uſe of the Back-Ftai or.Quadrant, 


% 3 ” ui 

EVEt the Vie G\ to a terrain number of Degrees, as the edſtitude of the. Sun re- 
quireth ;\and looking ehitough he ane F, to the upper Edge of the Slir of the 
Sight of the Hy iziny if youre fl Skie and no Water, then draw your Sight-I ane 
a little lower towards.B,: bart you ſee all Water and no Skie, then put your Eye- 
V ane ap higher cowards "45d when you have done fo, obſerve againz and chen if 
you ſee the Shade lic upon the upper part of the Slit, on the Horizon-V ane, and you 
at the ſame timge do (ce the Horizon through the Sight- axe, then thar is all you can 
do unrill the Sw» be riſen higher and ending the S#» until be be _ the Meridi- 
an, you will perceive he 1s deſcending, or as we. commogly (ay he is tallen, you will 
ſee nothing buc Pater 3 your ares faſt in this poſtare, yory have done obſerving the 
Sun upon the Meridian that day : Therefore reckon the Degreas from B co the np- 
per kde of the Vane G; to iradd the number of Degrees from E 'to-the Ee- Sight, 
and their Sw is the Diſtance of the Sun from the Zepith to- the upper Edge of the 
Sex; to which Sum if you add 36 minutes, which is the Sun's Servidiameter, you 
will have tHe ern diſtance of the San's.Center from the Zenith' or Complement of rhe 
Meridian Altitude, Note this, If yoy obſcrve the upper Limb of the Sun by the np- 
, per 


$6 
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The Eguieey the // 


per part of the Shade, then it is the upper Limb thar gives the Shade ; but if you 
obſerve the lower vart of your Shade, then it is che lower fide of che Sun that gives 
the Shade : Therefore you muſt ſubſtra& 16 win. from what your Back-Stoff gives 
you, and the Swm or Difference gives you the righe Diſfence of che Swn from che 
Zenith. You may have the Altitzde of the Sun trom your pm, it you work 
thusz from C to G is 4© deg. for the Vane ſtands at 20 deg. fromD to F is 16 deg. 
being added rogerher makes 56, the Altitude or Height of the Sun above the Hori- 
24n, which you may-uſc as you were ſhewn ”y the Fore-Steff : Bur in regard che 
Engliſh Navigators work their Obſervation by the Complement of the Sun's Altitude, 
when he is upon the CAferidian, being ſo ready to be counted by their Quadrant ; 
Therefore we will dire& you in general, and after in particular Rles. 


£ 


upon the 
nith-Diftance, 


"% 


Firff, It the Sax hath North Declination, and you in North Latitude, and the Sux 
CHMeridian, Santh of you 5 then if you add the 3wn's Declinetion to his Ze- 
that is the Complement of the Sun's Meridian Altitude, the Sun will 


be che Letitnde you are in, 


AMeridian Altitude, arid theRemainder wi 


But if che Swn hach: South Declination, you muſt ſubſtra&t the Complement of the 
Il be the Latirade the Ship is in, 


If you be to the Srurthward of the eAquinetHal, and the Sn to the Nerthwards 


of the eA:quinottial, in'ſuch caſe you maſt '4dd the Sum of the Declinetion to the 
Zenith-diftence, and the Sum will be your Latitade South, 


But if the $»n be to the Northin ards of the vEqnineftial (that is, have North De- 
chination) 


Cuae, XIV. The Ufevf the Quadrant. 


—— — 


clination) you muſt ſubſtra& che Declination from the Zenith-diftance, and the Re- 
mainder will be the Latitude Soath. 


If you underſtand the fore-going Rules given of the Uſe of the Fore- Staff, 
you cannot miſtake the Uſe of the Qnadraht or Back Staff. 


We will naw come to £xamples what are heedful. 
Obſerve theſe Rules for North Latitude. 


Dmit we were in a Ship at Sea the fifth of Afay, Anno 1694. and by Obſervation 
I fiad the upper fide of the Ss ro be diſtant from the Zenith 37 deg. 36 min. 
the Sun being upon the CMeridian, I require the Latitade the Ship is in. 


deg. min. 
The San's Diſtance from the Zenith————37 36 bis upper Edge. 
T he Sun's Semidiameter, add-——————o 16 


T he Center of 4he Sun from the-Zinith— 37 $3 
North Declination- > —lg 02 


The Latitude required, the Ship i In—————56 54 


Suppole a Ship at Sea the 29th of July, Anno 1682. arid I find the Complement 
bf the San's Meridian Altitude by obſervation to be 32 dey. 54 #din. The Latitude of 
that Place the Ship is in, 15 required, 


! deg. min 
The Complement of the Altitude i5-—- 33 54 
T he Sun's Semidiamerer add to it -—00 16 


The Diſtance of the Sun's Center from Zenith-—33 10 


North Declination, «dd- — 0 
The Laticude the Ship i in w— — 49 17 


Suppoſe a Ship were at Sea the 13th of Sept. 1683. and I find the Complerent of 
the Sun's Meridian Altitude, or Diſtance from: the Zenith, 45 deg. 42 min. I demand 
what Latitude che Ship is in. 

dep. min. 


The Complement of the Altitude « 45 42 
The San's Semidiameter add to ito 16 


T he Diſtance of the Center of the Stfi——_—— Fs 


The Declination South, ſubſtraft———<———a o7 
The Latirude the Ship « in —_ —4$5 5! 


Admit a Ship were at Sea the fourth of December, Anno 1690, and che Comple- 
went of the Sun's Meridian Altitnde chat day were 49 deg. The Latitnde the Ship is 
In, 15 required, 

deg. min. 
* The Complement of the Meridian Alticude-—49 o7 
The Sun's Semidiameter——— Md————-——o 16 


The Center of the Sun diftant from the Zenith—49 33 
The San's Declination South, ſubſtraft-——23 30 


The Laticude the Ship i is North —————25 53 
Suppoſe I were in a Ship at Sea the 23d of Afay, Anne 1695. and I am allo.in 


Longitude to the Eaft of the Meridian of London 135 deg. and I find the Comnple- 
turns of the Meridian Altitade by Obſervation to be 1 3 deg. 1.2 win. The Latitude is 


1 pred. 


Decliaation 


_ 1:The Uſe bf xhe Qualdtant / | Book 1]. 


” » (? . deg. min. 
Declination in the .Meridian of Londono——22 xy : 
The Proportignal Minutes, ſwbſtratt— —00 . 03 
T he San's Declination in the Meridian given — 22 14 


T he Complemene of #he Sun's Alcinnde-———1; 1:2 
T he Sun's Semidiameter, added ——00 16 


The Ti: Zenich'Diftanct of fd Gan LIT 3” 28 


— 


The True Latitude theShip i ja Nonth—-—08 46 


That bs, by (Ulon the $## is to the Northward of my, Zenith, and the Declination 
more chan the rrue Diſtance from the Zenith or Complement of the Meridian Altitude; 
therefore ſabſtrat 1.y deg. 28 min. from 22 deg.20 min. and the Remainder 1s the truc 


. taatitnde.8 deg. 52 now. North. 


6 EXAMPLE. 4 


Let the C pwey ot the Sun's Altitmde be Z S,the Altitude 976 deg. 32 min. w the 
North BS, the Declination North E $ 22 deg. 14 min. it you add the 

eAltitnde S B 76 deg. 32 win. to the, Declination S E 22 deg. 14 win. d, - m. 
the» Sam is BE 98 deg. 46 win. the, Diſtance of the eAquinettial,, BS 76 33 
from the” Horizon 1n the North BZ go dep. being ſubſtracted from SE 22 14 
it, remaineth for Z, E, the Diſtance of - eAquindtial from the Bt 9s 46 
Zenith towards the South, 8 deg. 46 mein. juſt B Þ the Latitade of che 90 00 
Place, and Altitude of the Pole above the Horizan. B os 46 


— —_ 


- 


Let the Complement of the Szn's Altitude be Z S 13 deg. 28 min. the Nyrth Decli- 
nation ES 22 deg. 14min. being more than the Diſtance of the Swnfrom the Zewith, - 
ſabſtrat ZS 13 deg. 28 win. the Complement of the Altitnde from $ E'the' Declinati- 
on, thereremainerh $deg 46 min. the Diftance of the e/fquinoHal From-the ZMith 
Z E or Latitade of the Place BP, as before. T have been the more large»wthis; 
by reaſon 1 would have Learners perfe& in it, it being moſt uſeful Q#:ſfions. 


en 


1 


Cnae, XIV 25, Iz South Latitude, 


— D.——— 


When chat you Sail far Northward or Southward, that the Sun goeth nor down, as 
they find that Sail about the North Cape, and to Spitsberghen, or Greenland ; and thar 
you would obſerve the Altitude by the Swn, alſo when he 1s in the North ac the loweſt, 

Firſt, There muſt be added co the Altitude of the S»x taken above the Horizon, the 
Complement of the Sun's Declination ; chat is, the Diftence betwixt the Sus and che 
Pole, that Number (hewerh the Altitzde of the Pole. " 

Secondly, Or cle the obſerved Altitmde revallt be ſubſtrated from the Declination, 
that which rewainerh is the depreſſion or depth of the «fquineftial under the Hori- 
zen in the. Noth, juſt ro che Alritude of the ſame in the South , the Complement 
thereof is the Altitude or Height of the Pole. 

Third'y, If you take chgConmplenggat of the Swmn's Altitade, and ſabſtract from ir 
the Complement of "the $4#s Decliie, there remaineth the Diſtance of the Pole 
from the Zenith, or the Altitsde of the <AEqainettial in the Swth z the Complement 
thereof is the Altizade or Height of the Pole, 

Faurthly, Or elſc 1f you add the Declination to the Complement of the Altitude, and 
you ſubſtraft go Degrees our of rhar Namber, there remaineth the Depth of the 
A quinditial in the North under the Horizon; that being ſubſtracted our of 90, there 
remainech the Altieade of the Pale. 


DireQions for Obſervation ix South Latitude; 


Drmir a Ship ar Sea the 7th of Fly, Anno 1695. and I am in Longitude 135 
deg. Eaft, and the Sun being upon the Aferidian, I find the Complement of 
his Meridian Altitude by Obſervation to be 42 deg. 34 win. North ; The 

Latitnde is demanded, the Ship is in. 


_n yy, Xp 
The Complement of the Meridian Altitade——42 34 
The Sun's Semidiameter, add— ——=——————— co 16 


The Sun's Center diffant from the Zenith 42 50 
The Declination North, ſabffra& =— 16 
The Latirade the Ship i jy—m—_—_—__—— 34 


Admit I were in a Ship the fifth of November, « Anno 1687. and in Longitsde 
126 deg. Weff, and the Complement of the Sun's Meridian Altitade by Obſcrvanon is 
31 deg, 37 win. North; The Latitude is required, the Ship is in. 


| fg, Min, 
The Complement of the Meridian Alticude=—31 37 
T he Sun's Scmidiameter, add — 0 16 
The San*s Cenrer diſtant frem the Zenith=—3r 53 
The Declination South —————— 7 
The Proportional Minaures—--- 00 OF effdded. 
The Sun's Declination in the Meridian given —_18 42 
Which add to the Zenith-diſtance—— — 53 
The Latirade the Ship & In<——=—————— 35 


" Suppoſe I were jn a Ship at Seato the Senthward: of the eAquinetial, the third of 
fame), Anno 1683. and I find the Swn upon the Sonth part of the Meridian, and 
y Obſervation his Meridian Altitade is 75 deg. 38 min. The Latitade the Ship 15 in, 


is required. 
deg. min. 

The Complement'sf the Meridian Alticade——14 22 
T he San's Semidiameter, add——— ——00 16 
The San's Center from the Zenith——————14 38 
The Declination South—— —- 2t 28 
The Latitude the Ship « in Souch 06 50 

N EX A M- 


4 O00) YELL I IT 4 oy Abe Be - 


" The Te of the Fore-Staff, &c, Book II. 


EXAMPLE. 


In this Figare let C 
be the South , and P 
the North Pole, D E 
the eAgqninottial, A B 
the Horizon, Z the Ze- 
nith. Let A FB be the 
Altitude of the Sun ar 
bovye the, Horizon , n 
the Nurth 58 deg, D F 
South Declination 8 deg. 
If you ſubſtra&k the 
Declination D F 8 deg. 
from F A the Altitade, 
there remains 50 deg« 
the Height of the e&- 
quinoftial above the 
Horizon in the North ; 
that being deduced 
out, of ..90 deg. there 
remainecth A P 40 deg. 
for the Depth of = 
North Pole under the 
Horizon , juſt to BC 
the Elevation or Alti- - | [ 
tude of the South-Pole aboye the Horizon in the South. 


deg. min. 
San's Altirude —_—— 58 --00 
* South Oo OO OATS" 


Height of the Equator-————50 OO 


90 OO 
—  — 


The Lexie FY; — had — 40 OO 


The Uſe of the Fore-Staff in South Latitude for #he Sun and Stars. 


\Uppoſe I were at Se in a Shipthe ſecond of June, Anno 1694+ and I find the 
Sun's Meridian Altitude by Obſervation to be 59 deg. I demand the Latitwde the 
Ship 15 10, m_ 
"_ | deg. min. 

'T he Meridian Altitude North-——59 00 

; The Declination North, add-———23 15 


The Complement of the Latirnde——82 15 
90 ©0 


* The Latitude required ————07 45 


Admit I were at Se in a Ship to the Southward of the eAfquineZial, the 12th of 
January, Anno 1682. and in Longitude 1 35 Eaft; and.I find by Obſervation the Me- 
ridian Altitude 63 deg. 34 min. North: There is required the Latitude the Ship is 1n. 

The Declination tor this Meridian, the Land;-end of England, is about 19 deg. 
33 win. the, daily difference in Declinatidn at this time js 14 min. Therefore if you look 
in the Table of Proportion, you will find the Proportional Minutes to be 5, which you 
muſt add to the' Declination of the former Meridian, and the Sww will be the true 
Declination for the Longitude of 135 deg, Eaft, which is 19 deg. 38 min. 
| The 


The Meridian Alcicude 
The Declination South- 38 /ulſtra. 


— 


The Complement of the Latitude 


The Latitude required-—— 


Admit a Ship were at Sea the third of Auguſt, Anno 1675, and I find the Sun's 
Mrridian eAltitnde to be 59 deg. 36 mim North, The Latitude is required. 
TE 2 | deg. min. 
The Mcridjan Alritade North+———59... 36... 

The Dechpation North, Abe —19 47 
The Complement ofthe Latiruide—+—49 45 18 
90 Os 

The Latitude the Ship & in- 5 42 


M _ 
Suppoſe a Ship at Sea, the' Swn's Declination being 21 drg. 42 min. So#th, aſl che 
Sun's Meridian Altitude 74 deg. 23 min. South, ' The Latitade is-tequired che Ship is 
n. WILT Of 2.7% ” . p 11S 
| WALL bs \avly, & 

The Complement of the San's Meridian Alcicudei1$ 47 
Subſtratted from the Sun's Declination 
The Latirude the Ship & in ag 


This being made (o plain afid eafie to be underſtood, need no more Precedent : 
But obſerve this, It you obferye rhe upper Edge or part of the Swn, you muſt ſub- 
ſtrat 16 minwtes; it the lower pare, add 16 minates for the Semidiameter of the 
Sun, and the Sum ſhewerh che true Altitude of the, Center of the Smn. 


/ 


—_———— — —— 


WP 1/9 
IFeGions Obſerving the Stars. 


hay 


Orion Rigel, -upofj the Meridian, and fig his Altitwde 44 deg. 32 min, his 
Declinatjos is 8 deg. 37 min. North 3 atitude 13 required, the Ship 1510. 


— —— —— __ 


| £6 yo. % 
G5. I an it $445 5 Sbjpy:and T obſerve the bright Sear in the lefe Foot of 


- A "'Þ a ho 


| The-1 eridin -Alrir *\ 


Is 
O00 


The Lacicuds 26 Ship # — 
3 DID id 4 4 | 
gras I am at See, and I obſerve ie Sac Balance of. Libra, and by Obſervati- 
on 


the Star upon the Meridian, 1 find his Hltitade 39 deg. 27 min. and his 
Declination Semth 14 deg. 27 wi. 1 requirs” the Latitede 1 am 1n. 
TA X\ "4 : deg. win. 
" The Mcridian Altitude —————39 27 
The Declioation of the Star ————14 37 Sonth. 


Ti be Height of the EquinoGtial == 54 04 

AL 4 2. go Oo 

The Laticude the Ship Ec 56 
* . þ 


a. th. _ _ 
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L have furniſhed che 'Praftitioner with all uſeful and needful Examples, which T 
chought neceſlary for direfion,” which explains the following Tables, and ſhews the 
moſt eafie and perfe&t way of Obſervation, and how to work them on either ſide the 

#4tor. Others I confeſs have been larger, but none more plain - for he char can- 
not underſtand theſe Rules and Direftions, is not fit tro be a Mate of any Ship or 
Keſſel, nor fir to be ranked among the Ingeniows Mariners. 


— 
—————— mm. es 


CuHaAvr. XVL 


The Deſcription and Uſe of the moſt Uſeful Quadrant for the raking Alti- 
tudes on Land or Sea, of .the Sun or Stars, backwards or forwards, or any 
other Altitude of Hills, Trees, Steeples, or Caſtles, or any thing-what- 
ever, 


His Quadrant is made of well-ſcaſoned and ſmooth dry Box Weod or Pear- 

| tree, The Sideror Semidiameter of the Circle is about 19 or 20 Inches. C 
V and C H che A#chof the Qaadrant is divided inco go Degrees firſt, and 

each Degree into 6 Equal Parts, each Part being to Minwtes, which 1s near cnough 
for Seaor Land Obſervations, and numbred as you ſee from 10 to go deg. The two 
Sides next the Center, EF and G F, aredivided cath of chem into 100 Equal Parts: 


- 
—_ 


—— 


III TTIELALL 


———— 


" y a 
. W, 4 a 
So G 
Y FO 
\, 


ſ 


Car, XVI The ef the Quadrant. 


_ 


That which is next the Hoirizen G F H, are called che Parts of Right Shadow : the 
other Side E F V, is the Parts of contrary Shadow. In the Center at C chere is a Braſ;» 
Pin, and on it hang the Thred and Plumsnet ;" and on the Side rhere is a Sight made 
of Braſs at E. There is. alfo an Horizon ane; let in upon. the Ceater C,-with rwo 
Laggs that the Bn-ſs-Pin comes npon in the middle of che $litz and a Shade-Y ane 
und Sight-V" ane, for Back-Obſervation. The Ute of the Quadra is, 


EXAMPLE. 


Admit I am aſhore ypon any Land or Iſland, and would know the Sun's Me- 
ridian eAltitude, and trac Latitude of the Place. Take the eMititade thus; The 
String and Plummet being hanzed on the Center C, turn the Braſ3-Pin to the Sun, and 
hold up the Center until the Shade of che Braſi-Pin ſtrikes on the Sight and Line of 
E, the Thred and Plummet playing eaſily by che Side : "mark where ic cuts the 4rch 
of the Quadrant, as at F, that 'is the Swn's Altitnde, and reckoned from Hs and 
the Latitade is found by the ſame Rules as you have been given in che Uſe of the Fore- 
Staff. The beſt way to hold the Quadrant (Ready, is co 5krew ic with a Braſs-Pis 
through at K, co a Staff ſer perpendicular, and chen, you may raiſe ic by degrees, as 
che dun riles. | | 


PROPOSITION | he 
For Back-Obſervation at Sea. 


Take the Handle of the Quadrant at H in'your Hand, after the I aner are ſer on, 
and fix the Shade-V ane; then hold your Quadrant as uprightas you can; then bring 
your Sight-V ane to your Eye, and look through your Sight upon the Hwizn-L ne. 
You muſt be ſure to hold your Q#adrent, fo that the upper part of your Shad--V ane, 
may be upon the upper part of che Slit on your Horizon-F ane, and look chrough 
che Slis tor the Horizon: Bit if you cafinor ſee the Horizon, bur all Skie and no 
Water, you myſt draw your Sight-V ane a lictle lower down towards H ; bur if, on 
the contrary, you do ſee all-Wizer, and no Skie,chen {lide your Sight-Y ane a little higher 
towards V, and then make Obleihming again ; and then it che upper\parc.of the 
Shade do lie npon'-the apper part df.ch&Slig, and you fee the Horizhs athhe (ame 
time, then Ic is well, and you muſt wait '#lixcle" longer as your Judgmenc thinks fir, 
tillche S*x,is upon the Aderitien, and fo df ax-you did-bgforez and if the Sun be 
to the Weſtward of the Miridian, and falling, You will, ſee Yb4#/gter and no Skie, 
the Work is done for char rim&and day. Then look what "Degrees the Shade-V ane is 
put at, which in the Figere is at 70 deg. which note. Look alſ what Degrees and 
Minmerdo,ftand again{t\your Sighe, which ſubſtrat from-ahe-fornger) Degrees by che 
Shide-Vane,” and the Remainder 1s the Fan's Meridian Altitude. As iy; thic Sighre, 
The Svght-IT ane is at 25 deg: 30 min. which taken our of 70 deg. the Remaind: 
44 deg. 30 win. the Sun's Altitnde ," or the diſtance of the upper - pare of chp.Suw 
from the Horizon from whith if you fibſtra 16 min. hab he Sun's Seridi- 
ameter, the Remainder will be the Diſtance of the Sun's Center from the Horizon, 
or the true Meridien Altitade. | Aud the way of working your Obſernatien, xsche 


very ſame as you-have been.given. in'che Uſe of, the Fire-Staffe. 1 © 1 nh 
TY0NS o8 01> 1h lh 
'PrxoOe. IL. ak ES 
Any Point being. given, To find whither is be devel with the Eye, 
or not. WIETT” ACE c 


Take the Quadrant and look through the Sight ar E atid'Center-pin' C, unto the 


Point given, or che Place you wonld, know wherher it _be level, or.gor. It che Thred 
fall on CH the Horizontdl ' Line, 'chen 3s | oy) tefy wi the Eye: Bar if it 


* 


ſhould fall within, upon any of the "Divi/iens, then it is higher 3 if withour the 
Quadrant, then ir is lower than che level of .che Eye, . WD "P 


PROP. 


- * 


”. 


- Theſe of the Quidfat | Book II. 


Pzx oe. IL 


T# find the Height of an Houſe, Steeple, Tower, #r Tree, from the 
-* Groung, at one Obſervation ; and the length of the Ladder which 
will Scale it; 


If you can approach the bottom or foot of the Thing whoſe Height you defire, 
the thing 3s eafily performed by this. Quadrant or Croſr-Staff, holding up your Qu«- 
drant to the Place whoſe Height you would know, and Jooking through che Sight on 
the Side BC, going neaxer or further fromir, will the Thred cut 45 «- or fall upon 
100 Parttin the Ozadras : So ſhall the Height of the Thing above the level of your 
Ee, be equal to the Diffance berween the Place and your Eye. 

If the Thred fall on 50 parts of a right Shadow, or 26 deg. * or Y anes on the 
C 65 -Stff, ſer to the Number of Deg. the Height is but half the Diſtance, 

__ Af. the Thred cut 25 Parts in the Quadrat, or 13 deg. 55 min. in the Arch of the 
Uuadrant, itis but a quarter of the Diſtance: Bur if it fall on 75 Parts, or 36 deg. 
F 3, 1t 18 three quarters of the Diffance. The Rule is, 


As 100, to the Parts on. which the Thred falleth : 
So # the Diſtance, to the Height required. 


And on the contrary, ' 


At the Parts cut by the Thred, ave to 100 : 
So « the Height, to the Diſtance. 


But. when the07hjed ſhall fall on the parts of the contrary Shadow, if it fall on 
$0 Parts, or 63 deg. -30'min. 25 yy a ©, che Height is donble unto” the Diſtance 
c 


CD. If on 25, it is four times the Diſtance. If the Thred fall upon the contrary 
[1,4 © 


Shadow, this is the Rule, 


(5 11 1:01 Ao the Pars aur byte Vhied; Cor knth 3 60: | 
So # the Diſtance, wnto the Height. 


-2Qa the contrary;/ nn os oe! 


" Artos +7 ave the Pins {et b the The 
2 26h U $0 i thi right, "to the Diſtance, 2 | Ede - 

1 Theſe are che Rules Mr. Gunter theil3 by the Quadra And what hath been faid 

| of 


\ 


CHAP, XVI. T he Uſe of the Quadrant, 


of Hei ht and Diftance, the ſame may be underſtood of Height and Shadow ; but 
here follows more uſctul Rwles than theſe before-going. 


Pxo Þ. IV. 
The Diſtance being given, To find the Altitude. 


Suppoſe E F G D wert a Tower, or Steeple, or Tree, or Houſe, whoſe Altitude you 
would know, and you cannot come fo neer as to meaſure berween' your Station of 45 
deg. and the Baſe. of the Thing, by reaſon of; ſome Walt or Afeat 3 yer by the Pro- 

ion of the. Line of Q#adratwre, you may help your ſclf by going backwards. 

Thus if you could not meaſure che Diſtance from B to D, then'eo backward from 
Bro A, uncil the Thred cut the 26 deg. 30 min. of your Quadrant; and meafure 
the Diſtance berween Band A, as ſuppoſe it tobe 32: Foot or Yards; equat to the 
Height D E 32 ; The whole Line D A being 64 Feet or Yards, which is double to 
the Height. By the T ables, 


Suppoſe then the Angle made by the Thred'on the Quadrant A D B, be cqual 
ro the Angle E A D 26: 30 min. and the Diſtance A D be 64 Yards, 
or 192 Foot, to find the Height D E,  Iay, 


As the Radius go Degrees: —1 00000 


To the Tangent of the Angle E AD 26 deg, 30 min.g6977 3 
Sv AD 64 Yards- _ — mm— i806x8 
To the Height required, DE 32 Yards X,50391 


PxoeP, V. 


The Diſtance being given, To find the Diſtance from the Eye to tha 
top of the Tower. 


Let the Diſtance A D be 1 92 Feet; the Angle at the Eye A 26 deg. 30min. and the 
*Diftance from the Eye or Hypotenwſa A E is required, 


As the Sine of the Angle AED 63 deg. 30 win. 995179 
Is to the Radius go deg. ——————_——_—— 
Sow AD 192 Feet = — ——1228330 


To A E 214 {\, Fettonn_—_— mn—n—n—n— —_——— 


Prop. VL. 


Some part of the Diſtance being given, To find the Diſtance from the 
Eye or Hypotenule. 


Let the Part of the Diftance given be AB 96 Feet, and it 15 required ro find the 
Diſt.nce from the Eye or 6s pres E B, which is the Length or Hypothenwſe tothe 
Triangle D B E. Firſt find the other Angles thus; 

AE « 214 ,{, Feet > The Sum &s 310 f————— 749206 
AB « 96, FeerY The Differcace 11g ow ——=—— 307371 


The Angle at Bu 153 deg. 30.7 To Tang, 4 Sum of 1062806 


The Half-Tangent « 76 deg. 45. oppoſite Angle 76 deg. 451370177 
I020971T 


T he 


6 The Uſe of the Quadrant, Boox IN, 


deg. min. 
The Half-Tang. difference #——58 20. 
The Half-Tangent Sam _— . 4 
Sti——— GK Nc 


T then Ont Of moo 1 © 
Whoſe Complement remains — 44 55 Angle EBD. 


Then to find the Length of B E, 
Az the Sine of the Angle A B E 135 deg. 5 min. or 44 deg. 55; min.—9$488g 


To AE 214 ©; Feet ————— 333142 
So us the Sine of the Angle E A B 26 deg. 30 min. ——649 
To the Diſtance from the Eye B E 135 ;*, Feet or Hypotenuſe—— 1298094 


313209 


Pxoe. VIL 
Some part of the Diſtance being given, To. find the Altizude. 


: Keep the Angle and Diſtance from the Eye found by the former Propoſition. 


As the Radius go deg,» —_ 
Is to the Sine of the Angle E B D 44 deg. 55 min.— 984885 
Soi EB 135 oo —— — — 1225 
To E D the Height required, 95 5, Feet—— 1298100 


which -is the ſame as before found, without ſcofible difference. By the ſame Rule 
you may find the neareſt Obſervation in the Figmre co the Tower. 


PxopP. VIIL 
To do the ſame thing by the Quadrant, and Scale of Equal Parts, 


another way. 


Without Calculation, by your Quadrant or Scale of Equal Parts, you may be re- 
ſolved of all the foreſaid Propoſitions, by the help of a Line of Chords5 you may lay 
it down and demonſtrate it, as you fee the Figwre , by the ſame Scale of Equal 
Parts as you meaſured, the firſt Diſtance, will anſwer all che reſt. This is ſo plain, 
it needs no other Precept, 

Here is another way to find che Length of the Scaling-Ladder without Calculation, 
which in many Caſes 18 the chief thing looked after z which cannot be ſo well done by 
T Q#adrat, as by obſerving the Angles of the Quadrant; and this is the beſt way 

know. 

Ler your Station be any where at random, or as neer as you can come to the Foor 
of the Tower or Wall, for the Ditch, or Moat, or Cannon ſhot: As ſuppoſe at B, and 
obſerve there the Angle of the Height of the Thing, which let be any Degrees what- 
ſoever, as here is 45 deg.' I lay, it you go ſo far backwards from this Station of B, 
roward H, till you make the thing appear juſt at half che aforeſaid Angie, which is 
here 22 deg. 30 win. the half of 45 deg. That they this Diſtance from B to H is che 
true Length of the Sloap-fide B E, without farcher troublez aud a Ladder of that 
Length will Scale che ſaid Moat or Wal, allowing only the Height of your Eye from 
the Ground, 


PROP, 


Caar. XVI, The Uſe of the Quadrant. 97 


PrxoP., IX. 


Part of the Diſtance being viven » To find the Remainder of the 
Diſtance. 


Let part of the Diſtance given be A B 96 Feet, and the Remainder of the Diſtance 
cannot be meaſured, by reaſon of dagger of Shot, or Moat of Water, or ſome other 
Impediments ; Therefore by the 7 Rule I found the Angle at B tobe 44 deg. 5 5 min, 
So chat the Avgle B ED 45 deg. o5 min. 1s the Complement thereof : Which known, 
I (ay, 

As the Radins-wn——n——_—  — . 'o 
To the Sine of the Angle BE D 45 deg. 5 min.- g98colr 
$9 « the Diſtance from the Eyc BE 135 <, Feetmmon—n I 32.2.5 


Te the Remainder of the Diſtance B D 96 Foor—298236 


PxoP, X 


” 8ytheNeight of the Sun, and the Length of the Shadow, To find the 
Height of any Tree, Tower, or Steeple. 


This Conc lsion may be tried by a little Q#adrant or Pocket- Inſtrument, by which 
you may take che Sun's Aftitude to a Degree, + or 5, which 1s ncar cnough for theſe 


FI 


Concluſions. 


Suppoſe DE to be a Twrret, Tree, or Steeple, whoſe Height is required to be found 
by the Shadow it makes on Level Ground, the Rwle is thus, viz. Ler the Height of 
the Sun be 37 deg. 00 win. and the Length of the Shadow 40 Foot, the Rule is, 

As the Radius go deg. nn mn _— 
To the Length of the Shadow 40 Foot— 169206 
So is the Tangent of the Sun's Height 37 deg————98771 1 
To the Height of the Thing defired— 147917 
which is found to be 30—14 Parts, which ſhews the Height to be a lictle abovs 
39 Fog, : 
Here is another way to do the ſame without the help of a Quadrant and Swn's 


Altitude, viz, Set up a Staff of any Length, ſuppoſe 3 Feet in Length, as C B, = 
| [3 


The Uſe of the Quadrant, Boo 1I. 


the Shadow which it makes from B to A 1s 4 Feet 3 Becauſe the Shadow of the Tower 
from the Baſe thereof toB is 40 Feet, Iay, 
As the Shadow of the Staff, & ts the Height of the Scaff : 
So ts the Shadow of the Stceple, to the Height of the Steeple. 
The Operation may be performed by Natnral Numbers, or by Log arithmes, das; 


VI&. 


As 4 Feet, to 3 Feet: So 40 Feet, $0 30 Feet, 
3 


rz& (30 ( 
44 


As the Shadow of the Staff 4 Feet A B, Log, 4. 0, 60206 


To the Length of the Scaff 3 Feet B C—-—— 3.0, 47712 
So # the Shadow of the Steeple 40 Feer D B———40, x, 60206 
__ _ 2, 47918 


To the Height of the Tower 30 Feet D Eo 1,47714 
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For XX XII, Years, 


According to the Exg/iſh and Foyergn Accounts. 


Anno | 4 |< |Sund. | Shrove Eafter | White \ S 
Dom.| # ſ| Letter Sunday. | Sunday. | Swnday, = 
1664|12}12| CB [Feb. 21 10] May 29) I 
1665 L323 A | 5|March 26 14] © 
1666|14|04] G 25|April 15|June 03j© 
1667|15|1151 F 17 7|May 26| 1 
11668|16|26} ED 2|March 22 10] © 
[*569 17] 7| C 21|April 11 30] © 
1670|18]1$] B &: 3 22| 1 
1678|19]29] A [March 05 23|June 21 5 
t672|01|t1] GF |Feb. 18 7\May 26] © 
(673) 2122] E 9|March 30 187 1 
1674] 3] 3 D [March 1 April Ig Jane 07 3 
1675] 4114] C |Feb. 14 4\May 23] © 
[1676' 5125} BA 6|March 26 14] © 
1677] 6] 6] G 25]April 15]June 03} 7 
1678] 7117] F 10] March 31]May 19] © 
1679] 8$|28] E [March 2]April 20|June oj 5 
1680] 9| o| D C|Feb. 22 11|May 30] © 
1681110420] B |S 3 22 
1682[14] 1] A 26 16|June 04 
1683|[12]12} G 18 81May 27, 
1684\13123] FE 10][March 30 18] 
1685|141041; D TMarch T]April 19] June o71 
1686]tg|t5] C Feb. 14 4|May 23 
1687] 16|26| B 6;March 27 I5 
1688|17] 7| AG 26]Avril 15|June 03 
1689} 18/18; F 10|March 311]May 15 
1690 19 20] E [March 2]April 20|June -_ 
1691] ijeaþ D Feb. 22jApril $2\May 31 
1692] 2122] CB 7|March 27|May 15 
1693] 3} 3} A JFeb, 26|April 16}June #4 
1694 4:4 G or g May 27 
1695| 5]2s1 F Feb. 2/March 24 2 
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The Uſe of the Alma- 
nack for 32 Years. 


His T able Chew - 
eth firſt the 
Date of the 


Years 3 (econdly, the 
Prime, or Golden Num- 
ber ; thirdly, the Epatt 3 


fourthly, che Dominical 


Letter for theſe Years ;; 


and then in their Or- 
der the Chick Afovable 
Feaſts ( viz.) Shroves 
Sunlay, Exfter-day, and 
Whit ſund ay,apon which 
albche reſt depend. The 
— Acconnt 1s com- 
monly ten days before 
453 but theix_ CAMova- 
Mle Feaſts fall-ſomerimes 

the” lame ame with 


£ 
, Ser ſometimes 1, 2, 3, 


4, or 5 Weeks before 
ours, as you ſee in the 
laſt Column of the Ta- 
ble, 


Of the Terms. 


Here are four times 
of the Tear ap- 
pointed for the Deter- 
mining of Camuſes ; theſe 
are called Terms. Two 


of theſe Terms ( viz. ) 


Hillary Term, and CMichaelmas Term, are at a conſtant time of the Year : bur 
Eafter Terw and Trinity Terms are ſooner or later, as thoſe Peafts happen. Each of 
theſe Terms hath ſeveral Retwrns, and cach Retwrn hath four Days belonging to it. 
The firſt is the Dzy of Return or Efſoin, for the Defendant in a Perſonal eAttion, or 
the Tenant in 2 Real Aftion, The ſecond is che Day of Exception, for the Plaintiff or 
Defendant to lay an Exception. The third is the Day whereon che Sheriff muſt re- 


rurn the. Writ. The fourth is the Day ' of Appearance in the Court. 


Theſe four 


Days follow each other in order, except a S#nday or Holyday take up any of chem, 
and chen the Day tollowing ſerves for both Occaſions. 
The Beginning and End of Hillary Term and Michaelmas Term, with all their 


Retwyng, you ſhall find in this following Kalendar, which arc conſtant if no Swnday 
hinder chem, 


Eaſter 


[ w_ 


1GZ j To Reftifie the Sun's Declination Bo OK Ti 


eee, 


Eaſter Term begins Wedneſday Fortnight or 17 Days atrer Eaſter, and ends the 
Munday atter Holy- Thurſday, or the Munday betore VV bitſmnday : It hath theſe five 
Returns. 

1 Paſc. 3 Prmige 

Treſ. Paſc, Three Weeks 

Menſ. Paſc. A Mouth her £0: 
Qnipg. Paſe. Fiye Weeks " 
Craſt. Aſcen. The Day after Holy-T bur ſday. 


Trinity Term begius the \Friday after Trinity-Smnday, whith isncxt Sunday to Fhit< 
ſwnday, and hath theſe four Regwrns, 
Craft. Trin. The Mnunday after Trinity-Sunday. 
OR. Trin. A Week after Trinity-Saunday. 
Omzind. Trin. A Formnight after Trinity-Sunday. 
Treſ. Trin. Three Weeks after Trinitz-Sunday. 


The Exchequer opens four Days before Trinjty-T erm ; out cight Days before the 
ether Terms. 
Lys | "here a Trade ſurpaſſeth all the reſt ; 
No Change annoys the Lawyer's Intereſt. | 
Hu Tongue buyes Lands, builds Houſes, without Toil 3 
T he Pen's his Plongh, the Parchment « bu Soil ; 
Him Storms diſturb not, nor Militia Bands, 
T he Tree roots beft, that in the Weather ſtands. 


— _ — - — — —_ 


| Proſtaphzreſes of the Suns Declination. 


nom wo 


How to Re&tife the Tables of the 
Sun's Declination at any Time by 
Proſtaphereſes, 


The vfe of the Table. 


When the ' br this Kalexndar , Printed for the Year 
Declination 1665, 66, 67, and 1668. the Sun's 
mereaſeth, Decſination to be truſted ſaficient 3 but 


ova rh for any Tear after 1668. the Rwle is thus. 


4 For Example. 1 would know the Swn's 


Declination for the Year 1689, you mnt 
always ſubſtra& 1668. from the Year gi- 
ven, which is here 168g. [the Remainder is 
21 Tears; which being divided by 4 , the 
© wotient is 5 Leap-Tears, and 1 remains, 
which ſhewerh it is the firſt Year. 
Now I deſire ro re&ifie the T able for the 
firſt day of April, which in the..K alendar 
8 4.39 m you have 8 deg. 36 min. and in this Table 


Declinati _ 
x April you have 40 Seconds 5 which mulciplied by 
I 689. 


_——— 


Si Sn nSdjurp - 0 0 wH = wan aa av ©w 


, 214 
5 Leap-years, give 200 Seconds, that is 3m. p + hy 


20 ſec. to be added to 8 deg. 36 win. So 1143[43 _ 
have you $ deg. 39 win, for the Sun's Decli- 43143 12 
nation 18 168g. 34|13]r2 


i © 


__ — 


43141 421 34j12114 
43141 43] 321511 6] 
43141129 1143i 3211116 
411291} «< ; 42132110 16| 
3113611411 1 81_1331_| 3X1 117 
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Boo KILL, To find the Guns Declination. 


To find the Sun's Declination #pex every Day of the Year. 


the Ecliptick, and returnech again-to the ſame) is not of 365 days juſt ; 

but about 5 Howrs and 49 Minutes more (that 15, little leſs chan 6 Howrs ;) 
Wherefore atter thre: Tears, there is always added to the fourch four times 6 Howrs, 
that is, a Day more 19 Feby#axry, for to-count the Year or the Revolution of the Sun iu 
even Days ; therefore that fourch Year is called Leap-year : Therefore when we de- 
(cribe the S#n's Declination in Tables, we always uſe to make four ſeveral Tables, for 
four ſuch Tears following onethe orher ; and yer by reafon of che foreſaid difference, 
that tour Revolutions of the Sun. do not juſtly make np ove Day, bur wants abour 
48 min. bringeth in proceſs of time for great a difference 1n the Declinatiov, that it is 
needful every ewenty Years to renew ſuch Tables. 

How to find the Leap-yeers, it is thas: Divide the Year of our Lord above 1600. 
by 4 3 1f che Diviſion doth tall our even, without any over-play, that Year then is a 
Leap-year of 366 Days: Bur if our of the Diviſion there remain any Number, chat 
Remainder (heweth how many Years that Tear propounded, 1s after the Leap-ear. 


T': Sun's Year (that is, the time that the Swn gocth out of a certain Point of 


Fr E X AMPLE; 


I defire ro know what Year the Year 1666. is. Leaving 1600, 1 divide 66 by 45 
and find there remains 2 5 for. 16 times 4, or 4 times 16, 1s 64; that taken from 66, 
chere remains 23 whereby I find the Year 1666. to be the fecond Year after the 
Leap-year, In the like manner you muſt work tor any other Years: Only noxe this, 
If nothing remainerh upon the Diviſſon out of the Quotient, then it is a Leap-year if 
it be even, 


A: for EXAMPLE, 


Ir is required to know what Tear 1692 is. Leaving the 1600, divide the 92 by 
4, and nothing remains upon the Diviſion, bur is even 23 in the Quotient; where- 
by I find that Year 1693. is a Leap-year. 

For to know the ſame by the foregoing Tables, it is thus. Each Month hath 1 2 Co- 
lum; The fiſt chereof ſhews che Days of the -Aﬀonth ; The ſecond Colnmn, having 
the Dominical Letters, ſhews the Days of the Week; Thie third Column having two 
Rows of Figuves, the firſt of them ſhews the Epait of the Moon, and the other the 
Howr of the Day, reckoning the ſaid Homrs always from Noon 3 the fourth Column 
ſhews the Chiet Days of the Year, and the Terws and their Returns which are fixed 
and certain z* and in che yoid places it ſhews the Riſing and Setting of the Sun in this 
Latitude, and the Place of the S#x every 10 Day or Degree. Theſe four Clluwmns of 
themſelves are fir for Mens ordinary uſe, and may be ——_ with alictle Art and Pains 
co perform all the Concluſions which the yearly Alwanacks ſhew and teach, as you 
ſhall (ce by che following les and Obſervations. $ 

The fifth Colmmn of the toregoing Tables thews the Sun's Drelination for every Day 
of the Year, for all theſe Tears 1n the firſt Columm under-written, which are all Leap- 
years. The ſixth Colmmn ſhews the Daily Difference of the Sun's Declination: The 
ſcvtnch Column ſhews the firſt Tear trom the Leap-year : The eighth, che Daily 
Difference of the Sun's Declinatien in that Tear, The ninth ſhews the ſecond Tear 
from the Leap-jear ; The tenth, the Difference 3 The eleventh, che third Tear from 
the Leap-year 3 The rweltth, the Difference every Day of the S's Declination, as 
you ſee in the Tables, This Table following, ſhews the | Leap years, Firſt, Secand, 
and Third Tears, as they are plainly expreſſed. in the Head of each, Table. 


Q 2 | Leap-" 
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Leap-years, | Firſt, Second. Third, 
1664 j £665 1666 tH60 7 | 
1668 | x669 | t670 | 16721 | 
t'5 73 167} H2 2 &&; 
1676 | 1677 | 1678 | 1679 
1680 16871 1682 168 3 
I68 4 1685 1686 1687 
{56 8.1 I i690 1691 
I 692 169 3 i694 | 1695 | 


| 


For to find the Sun's Declination, Look fot the Day of the Month in the left hand 
of the Table, and in the common Angle of mgcting you will find the Declination 


whuch you ſeek after. 

I EXAMPLE. 
” Tdefireto know the Sun's Declination for the 22 of May, in the Tear 1693..being 
the firſt Tear after the Leap-year. In the Head of the Fable I fand the Aſfonth and 
Year ; on the lefr hand of the Table I find the Day; and in the Common Angle or Line 
of Meeting, 1 find the Declination T look for to be North 22 deg. 1 3 win. 


LL EXAMPLE, 


Upon the 5th of November in the Leap-Jear 1692. I deſire to know the Declina- 
tion of the S»n. In. the Head of the Table I find the Month and Day, and in the firſt 
Colmmmn to the left hand T find the Day of the Month, and in the Common Line of 
Meeting, under the Year, I find the S un's Deflination required, to be 18 deg. 37 my. 
South Declination z and his Difference in 24 Howrs, 15 min. 

The foregoing Tables of the San's Declination is refified properly for the Aferidian 
of the moſt famous and CHMetropolitan City of London. The Conſtant Kalendar I bor- 
rowed out of Ingenious Mr. Philips*s Purchaſer's Pattern, at the end of page 247. 
With ſome addigon it is very' uſeful with the foregoing Tables. | 


TT IN nn 


A Table by which you may propertienthe Sut:'s Of the m—__ and Zqua- 
Dechnation to any WS Merithan. tion of Declination in di- 
| ; | vers Places of the Earth. 
[ be Difference in| M\ 04M B41 — 
Declination dailyx.\oo 00099 ja 15 18/21\24 Ore this, They chat are more 
WY MM) AM MAMA} M1 Eaſterly from the HMeri- 
—Þx 15o\ofo[o offs [7 digs of Londen, have 'the Deels- 
30|0 6 ololrirja ; 2| nation leſs when the "8x de- 
| ws 45|oſofolr][r]2[2] 3] 2 clineth from che Live, and in- 
Degrees of G6ojolo|IT]r]2i2]3 Y 4 creaſeth .in - Declination cither 
Differenct of 75) o\o|r]2|2|3141'4 5 Nerthwind or Southward; as well 
Longitude go © 1[2|3|/4]4]5 '&| berween' the 10th'"of Farch and 
either Eaſt or os 1]2]2]13141s | the 12th of June, as between the 
Weſt. 2x26|o|r|2|;2{[4\516 7.8 13th of September and the 12h 
r35|o|1] 31734151718) gl of December ; and more when the 
150]o|r|2][3]5|618| g1o] wr returneth again towards. the 
| 165]0|1| 2 Ab 6 8|roſts Lin:,whether it be North or South 
19 o\r13]14|614|glrnr'r2 of the Line, as well berween the 
— 12th of December and che 10th 


of March, as between the 2 2th of June and the 13th of September. 


On 


Boox Tl. 


By the Tables. 


> _— — — — 


On the contrary, They that are more #eſterly tromi the Merididn of Londew, when 
the Declinatien increaſcrh North or Soath, have more Declinatiop, and les when che 
Declination decreaſerh ; that is, when the Sn is going towards the eA£quinoftial, ei- 
ther on the NortHor Senth fide of the Line; the reaſon is, becauſe the S#n comtth to 
the Meridian Eaſtward, to them that live there, always before it doth to us; and 
them thar live more Weſterly, have him later co their Meridian. 


| EXAMPLE'L | 
Of thoſe that are more Eaſterly, which increaſe in Declination; 


On the 26th of March, the firſt Tear after the Leap-year, I dchire ro know the 
Declination of. the Sun at Noon at Bantam in the Eaſt-Jridies, 1 
find by Globes, 6r the Plat of Mercator, that Bantam is to the 360. 24. 110 


Eaftward of the Meridian of London about 110 Degrees ; we do nor 24 
eſteem of a Degree or two, becauſe it amounteth to nothing in this 440 
Prattice. The San for his Comrſe round the Heavens and Earth, 220 


which is 360 Degrees, hath need of 24 Howrsz What time will (1 
110 Degrees have ? Facit 7 Hears, and ſomething more not worth 3(2 

the noting ; whereby the Swn comes to the CAeridian 7 Humrs yg 4(0 ( 
ſooner at Bantam, than it doth at Londonz That it is 12 a Clock ar , 7 
Noon at Bantam, when ir 15 4 of the Clock in the Aforning with us 
at Londen. The Sa#n's Declination tor the 26th of March, 15G deg. 


25 min.: The Difference of the Declination of the Day following, you 23. 4 
you find is 2 3 min. which ir is increaſed ; Therefore I ſay, If in 24 7 
Hours the Declination increaſeth 23 Ainates, How much then in TY 
7 Hours? Facit almoſt 7 Minates, that the Declination 1s lels , | 


than it is at London. So that the Declination at Bantam that Day, ( 
is bat G deg. 18 min. North: And on the contrary, when the De- G4 ( F 
clination decreaſerh, work, and you will have che Declination South, 2 
Eaſtward, or Weſtward. 4 


of 4: EXAMPLE I. 
The Uſe of the Table: 


On the 17ch of September in the ſame Year, T defire to know'the Declination that 
day at Noon' at Bantam. . The Declination for the Meridian of London is that Day 
1 deg. 52 min. and the Difference of the Desl of che. Day following is 24 win, 
decreated ; and, as was ſaid before in the laſt ke, che differerice of Lo 
1s T9 deg, Therefore I look in the Head of the foregoing Table, for the neareſt Naw- 
ber to the Difference 24, and find it to fall juſteven on the 'Hedd of 'the laſt Coldmn 
then look on the left hand, of che Table for the Difference of itude, and I'*%nd 
105 deg. neareſt, and in the Commots Angle of CAMeeting I find 7, which 3s to be 
ſubſtracted from the Declination in the CAſcridian of on aboveſlaid, 1 deg, 52 min. 
and the Remainder will be-the Declination for the (Meridian or Longitude 1 am in, 
which is 1 deg. 45 min. South: But if the Declination decreafcth, as i doth here'in- 
creaſe, then you muſt have added. fe. 


deg. "min. 
In the Meridian of Loudon the Declinatlon+——————— 53 * 
The Minutes Proportional ſwbſtrafted- ——— om + 04.97 4 
The Declination for 110 deg. Longirude of Bantam, Eaſt——o1 - 45 ,, 


The Declinatior! of x 20 deg, Welt of tht Meridian of London—09 a7! - 
Welt—017 yg 


EXAMPLE 


118 Thedifference of Fquationof Declinat, Boo «11, 


EXAMPLE UII. 


A Ship coming on the ſeventh of November, in che third Tear after the Leap err, 
into-the great Sonth-Sea, thwart of rhe Coaft of Peru, In Longitude 76 deg. The Pi- 
[ct defireth the Declination there art Noon 1 that Meridian. 


Logs ol deg. min, . 
In the Meridian of London the Declination #=—— 19 . os South, 
The Minutes Proportional added  ——— 00 0©OJ 
*3 the Lonsirude 76 deg. the Declination _— 9g i W-P. 


I 
I'9 Org 


Is the Longicade of 76 deg. Eaſt, the Declination & | 
Two Ships being mn Com any, they parted arthe Lands end of England : The one 
Sails Exſtwards, and cometh upon his Reckoning upon the 28th of Septemler 180 
Degrees on the other fide the Globe ot the Earth (being the firſt Tear after the 
Leap-year) and by the foregoing T ables finds che Swn s Declination 5 deg. $7 min. 
The other Ship Sails Weſtwards, and meererh the firſt Ship ar the aforcſaid place, by 
his Reckoning not the 28th, but on the 27th of September, and findech the Decli- 
nation in thele Tables for that Day ; ſo that they differ in the Time one Day, and 
in Declinatios 24 min. the which proccedeth from this cauſe : The firſt having Sailed 
\ againſt che Ri/ing of che S#un 180 Degrees, hath ſhortned his time 12 Howrs ; the 
other hath Sailed with the Sww 180 Degrees, hath lengrhned his time 12 Hours, 
and thereby hach-one 'Night leſs than the firſt. Seeing rhen in 24 Howrs increaſeth 
Minntes, he that Sailed Eaſtward muſt reckon 12 Minutes Declination leſs, and 
few Sailed Weſtivard 12 Minntes more than the Table doth ſhew ; and ſo both of 


therftTall keeg one manner of Declination, to wit, 6 deg. 9 min. 


i | Way He Refraltion of the San, 
A able of the Refraftions of the $un, Moon, Moon and Stars, cauſerh 
and "Nears: according te the Ol ſervation of them to appcar higher above the 
thrice Noble Tycho Brahe. Horiz.0n than they are; Therefore 
the Refrattion is alway 340 be ſub- 
| "Tas. ; Anal ſtrated from the 4 «de ob- 
Alt leryec| , that the tr! "ltitmde 
eades.) in. avis. lake. may be had, | 
"vu _—_ , mY 
oo 2 | . = | As for Examp 4. 
pod F Moy 224 20 The Sun's Meridian Altitude 
| 4 | 15 i5 I by Obſervation being 9 Degrees, 
i 14 | 14:1/40 I requare the crue Altitmde. 
f_.6.| 13 | 13.00]. 24.03: 0 | , "4g; wh. 
OS Tn |'o8 4 7 2 Alcitude by Obſervation--—g oo 
. I un | 12 | 07 26 | 02 v3 Refraction ſulſtraft -—8; 10 
9.1.10 | 12; |.06 27-| 024 03 The true Meridian Alti-eg 4 
(10.1; 10 | 11 | oF 28 | O2'] 02 LC —_ 3 
11 | 09 | 16 | of 29 | 02. | 02 
I 2 4 09 | og | 04 30 | or | 02 Of the R-fraftion of the Sun, 
13 j.98 | oo | og 31.1 Ot: , 02 A Dutch Ship being apon the 
14 |,98 | o8 [oz | | 32. o1. |,o1 Diſcovery of a Nwth-E aft Paſſage 
15 1.07 | 08 | 03 33-01 | or ro the Eaft-Indja, was forced to 
#- ©07 | 07 | ©2 34 þ 01-] on Winter, in* Nows' Zembla : the 
17 1106 ! 07 | 02 35 * cn ! on * Mariners beheld the Szn 14 days 
OR OE y ſooner than he ſhould by his De- 
clination, and by Computation 5 Degrees under the Horizon; which xp & by the 


grols V apowrs, aud thickneſs of the Air neer the Horizon, 


THE 


— — 


Bo ok II, 


The USE of the 


CONSTANT KALENDAR; 


| ——— 


I. To know the Day of the Month. 


His is the Chief and moſt uſeful Obſervation of any Almanack, and may as 
well be performed by this, as by any other. To this purpoſe, you mvſt by 
the general Kalendar at che beginning hereof, know the Deminical or Sun- 

day Letter for the Year ; then conſidering with your (elf, wherher it be the beginning, 
midſt, or end of the CMomth (as you muſt do in any Almanack) find this Letter 
in the beginning, midſt, or end of che Afonth, and reckoning from it to the Day 
of the Week, cicher CAfunday, or Tarſday, or whatſoever other Day it is, right 
azainſt the Day of the Week, you ſhall find what Day of the Month ic is. Here is 
no difficalry in this 3 only when it is Leap-year you ſee there is two Sunday Letterr, 
che firſt of cheſe you may ule only to the 24th of Febrmary, and the ocher all the 
Tear after. 

For Example.” In the 1668. the Dowinical Letter E D the firſt Sunday in Faneary, 
is at che firſt E, which is at the fifth Day of the Month ; the firſt Sunday in February 
is at the ſecond Day of the Month ; bart che firſt Sunday 1n March 1s at the fiſt D, 
which is at the firſt Day of che Month, and fo all the. Year after. 


Il. To know what Day of the Week any Notable Day will fall 
upon, in any car, 


ce ee ES ———_—_— 


f! 

Firſt find the Dominical Letter in the former Table; then find your Letter in your 
Month next before the Day you defire, and ſo from thence count the Days of the 
Week , till you come to the Day defired, Thus if you would know what Day of 
the Week Lady-day, or the Annunciation of the Lady Mary falls upon this Tear 16698. 
the Dominical Letter is D ; this is three Days before the ſaid Dy, chercfore char falls 
upon 2 Wedneſday. N 

Bur now in the Tear 1669. when the Dowinical Letter is C, Lady-day will be upon 
the Tharſday. This will be in a ſhorr time as ready to you, as if theſe Letters wexe 
painted out for you 18 /ermylion. 


III. To find the Time of SunſRiling and Setting. 


This is ſet down for moſt of the Days in the whole Year, for  L1ndong ;and may 
ſerve for all the Eaff, South, and Weſt Parts of England : And this 1s:done after 
ſomewhat a briefer manner than is uſual, making the ; which are placed in the 
midſt, to ſerve boch che Hours of Setting and Riſing 3, which you maſt, underſtand 
thus: The 7rch of Felrwary you ſhall fol theſe Figares, 4. 59. $. that, 4s, the Swn 
that Day (ers at 4 h. 59 m. that is 59 w..after 4. and riſech at $9 w. 8 h.rhat,is 59 me. 
before 8. or almoſt 7 a Clock. And fo you muſt account them always, rememiring, 
Thar as the Minnates follow the firſt Figare, ſo chey muſt be reckoned in Time after : 
as they ſtand before the laſt Figare, ſo they mult be reckoned in Time betore ir. 

And think it not prepoſterous that the.rime of the Sun's Setting 35 tet down before 
the Riſing ; for the Swn's Setting is of moſt uſe, and chaocher ferves in a manner tor 
the filling up of the Column. 


ho. min, 
If you dowble this time of San Setting — 4 59 
Ton have the Length of the Day——— ——p—IRt Og, 58 
If you ſabſtratt it from _ ——_— =p———7" 3: 00 


Tow have the time of Riſing, differin in ſew from the Kolendan ewwer bY OL 
But all one in effeft ;. and thus doubled, ſhews the Length of the Nighr——14. +02 


————.._— k_# 
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IV. To fird the Place of the Sun. 


Hisis ſct down in the Kalenday, abour every: tenth Day, to every renth Degree ; 

ſo that reckoning a Degree for each Day berween, you ſhall have che Place of 

the Sun cxat enough for molt ordinary Uſes. Thus the zoth of March the Sun 

centers inco Aries; therefore the 1 5th Day, or five Days after, the Swn is in five De- 
grees of Aries, 


V. To fond the Day and Hour of the Change vr New Moon, and 
thereby the Full aud Quarters. 


Þ Iſt you muſt find the Moon's Epatt for the preſent Tear you are in : This Nam- 

; ber is found out in the Firſt Bock, Page 12. and alfo jn the Table betore ar the 
beginning of the Kalendar. The Change alſo may be found oat by the Golden Nam- 
ber; yet that would Rand fo ſcattering and without form, that it is mach hand- 
ſomer and readier to find out by this Epaf?, which runs for the moſt part in a 
Conſtant Order, only here and chere skipping a Day or a Number, which is marked 
with this . 

Having found out the Epatt for this preſent Tear, turn to the Aonth you deſire, 
and there find our the-ſaid Number of the Epatt in the third Columm of the Months, 
and-mark what Day of the Afonth it ſtands againſt ; for thar is the Day of the Change 
or New Mom. Likewiſe if you have reſpe& unto the Dominical Letter, which 1s 
by ic, you ſhall ſee what Day of the Week it is. Hs 
. Nowthet'in this Column there arc two Rows of Figures 5 The firſt (hews the 
Epatt-Number , and the next the Time of the Day reckoned. by the Homrs from 
Noon, which are plain to underſtand till you come to 13 Howrs atcer Noon, which 
is Aidnighs; but chen the Numbers above 12, you malt reckon to the Aorning 
of the next Day. 


iz © So that theſe Hows afrer Nvon, 
I2, 14, I'S, 16, 17, 18, 19, 20, 2I, 22, 23, 245 
h are all one with rthele, 


Is 23. % 43 5% G6, 7 - 6, 9s 10, Is 12, 
the nexc Day in the Aorning. 


EELt \ 

Thus in the Tear 1666. the Epatt being 4, and che Domrinical Letter G, you ſhall 
find this Epa&t-Number 4 againſt the 21 of July being Saturday ;z and thic Figure © 
ſtanding by it, ſhews 5 Sous NewlAfoonisyalt at Nome". © 

Again, You ſhall find the Epat-Number againſt the 16th of November, being 
Friday; and the Figare of 2 ſtanding by 46;* ſhews that it is about 2 Howrs after 
Noon the Afoon changeth; 'Now this 15 the true time of the New ©Moon, according 
to the Moon's mean Motions" which thonglh it may differ half a day from rhe true 
(hange, yer ix ſeldom differs ſo much, and ix betrer for the following Concluſion than: 
the trne "time. > Of +Þ, 

Having firſt found'our the” rime of the New Aon, you may from thence reckon 
the Age of the Mom,” and find the Quarters and Full M410n, 


'-- - Thus the” Moon's edge is Days ' 'Hours Min. 
- At the Fir ſþ Owerter — J——09 rl 
At the Fall Moon — ——= I4——TI8——22 
lt the Laſt Quarter —22 oF 33 
An Whole Moon — 4 


_ 


Or elſe obferye the Dominical Letter thiat is againſt the Epaft, or Day of the' New 
Mom; and where you find that Eztter again, tha is the Firſt Quarter ; for the Full 
Aon take rwo weeks and one Day,whic whe upon the Lettey next to' 1c; for the 

| fall unpon'the Letter of che Full Moon. 


Laſh Quarter take oneWeek more, which vi 
hs Thus 
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Thus if the New Moos fall upon A, the Firf Quarter falls upon the next A, and 
the Full Moon on the next B a week after, and the Loff Qwarter on the next B, And 
thus you have this brief Kalender or Conſtant Almanach, for many Tears ; only for the 
more exaCtne(s in the Howr of the Aſoon's Change and Age, it is reſtrained to 19 
Tears : For though the Change of the Aſoon (for the moſt part) hapnerh again upon 
the ſame Days , for ſeveral Kevolutions of the Prime or Golden Number XIX ; yer 
not upon the ſame Hour of the Day, but alters every Revolution 7 Homrs, 27 Minates, 
36 Seconds, proceeding forward for the moſt partz but che Leap-years coming in 
with a Dey more than ordinary, keeps this Motion ſo much backward, that in 300 
Tears it neither gains nor loſerh 2 Day, only differeth in the Hoxy of the Day ; yet 
for the more exactne(s, it will be berrer to renew this every 19 Years. All theſe 
chings this brick K alendar ſhews plainly, with little or no trouble more than in an 
yearly Almanack, I ſhall now proceed to lome other Conclaffons. I have been very 
large already, in the Firſt Beok, of Things concerning the Uſe of the Moon in other 
Concluſions 3 to which I refer you for any thing of the Tides, or the Somthing of rhe 
Moon, or the Riſing or Setting of the Moon, or what elſe is neceſlary in Navigation. 

I thought to have entred my Figare of che Sor Crnipg?, for the Sarveying of 
Land, which was promiſed in che Argument; As likewiſe the Gunner's Sgale and 
Gaxging Red: But I reter you to the ſeveral Beoks in the following Treatiſe, where 
the Figare and the Liſe of it, is cogether for your ſatisfaRtion, 
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Of the Nature and Quality of Triangles, 


r= His Third Bock is as-it were a Key totheſe that follow, the Sub- 
a WM jet whereof 1s Trigonowetry 3 therefore I hold it convenienc 
Pw before Icome roche following Pradiice, to ſay ſomething con- 
RG cerning Plain Triengles at leaſt, alchough thac S#bje# be 
22 handled: by divers more-able Mathematicians already, whoſe 
Works are extant, (viz.) Pitiſcws, Snelline, the Lord Napier, 
Maſter Gunter, Maſter Narwood, Maſter Gellibrand : to that 
thoſe who defire to make a farther ſcrutiny into Trigonometry, 
may peruſe che forementioned Authors. 
Before we come to ſhew how the Quancity of the Sides and Angles of any Triangle 
may be found by the Tables of Artificial Sines and Logarithws, and by the Lines of 
Avtificial Sines, Tangents, and Numbers, take thele following Theoremy, as Necefſa- 


ries thereunto. 


I. A Triangle is a Figure confiſting 
of three Sides,and chree Angles, 
as in the Figure DB C. 


II. Any two Sides of a. Triengle, 
are called the Sides of the Angle 
comprehended by them ; as the 
Sides C-B and D B, are the 
Sides . containing the Angle 

- CBD, 
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TIL. The AMeaſwre of an Angle is the Quantity of an eh of a Circle, deſcribed 
on the Angular Point, and cutting both the containing Sides of the ſame Angle 5 As 
in the Triangle following, the Arch CB is the Meaſure of the Angle at A, che 4h 
K D is the Meaſure of the Angle at E, and the 4rcb F G is the Meaſure of the Angle 
at H, Each of theſe Arches are deſcribed 6n thic Angular Points A, H, Ez and- cur 
the cotitaining Sides. 


D 


IV. A Degree is the 360 part of a Circle, 

V. A Semicircle containeth 180 Degrees. 

VI. A Qgadrant containcth go a 

VIE The Complement of an Angle lels than a Quadrant, is ſo much as that Angle 
wanterh of go Degyees; as if che Angle AHE ſhoald contain 41 deg. the Comple- 
ment thereof would be 49 deg. For if you take 41 from 90, there will remain 49 dey. 

VHL The Complement of an Angle to a Semicircle, is che Remainder thereof ts 

180 Degrees. 

IX. An Angle is cither Right, Acute, or Obtuſe. 

X. A Right Angle is that whoſe Mcafare is a Quadrant. 

XI. An Acmute Angle is leſs than a Right «Angle. 

XII. An Obtuſe Angle is greater than a Quadrant. 

XII. A Triangle is either Right- Angled, or Obtuſc- Angled. 

XIV. A Right- Angled Ti _ is that which hath one Right eagle 3 as the Tris 
angle A H E is Right- Angled at E. 

XV. Inevery Right- Angled Triangle, that Side which ſubrendeth or lieth oppoſite 
ro the Right Angle, is called the Hypothennſa ; and of the ocher two Sides, the one 
1s called the P icwlar, and the other the Baſe, at pleaſure : Bur moſkcommonly 
che ſhorteſt is called the Peypendicelar, 'and the longer is called, ee Baſe. \So in che 
—_— Triangle, the Side A H is the Hypothenuſa, HE the Baſe, and A B the Per- 
pendicular, | 

XVI. In every Right- Angled Triangle, if you have one of the Acute Angler\ given, 
the other is alſo given, it being the Complenrent thereof to go drg. As in the Triangle 
AHE, _ there were gwen the Angle H A E 49 deg. then by coakgunc the 


_ AHE muſt be 41 Degrees, whuch is the Conuplernvent of the other to go 
egres, | 
VIE The three Angles of any Right-Lined Triangle whatſoever, arc equal to 


rwo 


% 
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ewo Right Angler, or to 180 Degrees: So that if of any Right-Lined Trians! 
have any two of the Angles given, you have the chird Angle allo given, Ny be 
C ompleneent of the other to 180 Degrees, 


C 
bud *%, 
Mo 
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$ in this Triangle A B C, if there were given the Angle B A C 36 Degrees, and 
the Angle A C B 126 Degrees, I lay by the conſequence, there is allo given the third 
Angle. For if you add whe xwo p62 pans and fubſtract ic from 180 
Degrees, there will remain ABC 18 «7? The wwo given Angles being taken 
from x $0,. the Remainder is the &ngle required. | 

In all plain Triangles whatſoever, the 'Side# are in proportion one to the other, as 
the Sines of the Angles oppoſne to thoſe Sides... So in the Triangle A B C, the Sine 
of the Angle ACB is in ſuch proportion tothe Side A B; as the Sine of the Angle 


CAB isto the Side B C. And ſoof auy ocher. 


— a__ 
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Containing the DoErine of the Dimenſions of Right-Lined Triangles, 
whether Right-Angled or Oblique-A led ; and the ſeveral” Caſes 
therein reſolved, both by Tables, and alſo by the Lines of Artificial Num- 


bers, Sines,. awd Tangents- 
|| ving any three of the fix Parts of a Plain Triangle, to find a fourth by che /nffr#- 
ments before-mentioned. | | 

In all the Caſes following Thave made uſe of 'buttwo Triangles for Examples 5 one 
Right-Angled, the other Oblique- Angled; But an-either of them I have expreſſed all 
the Varicties that are neceſſary ; ſo that any three Parts being given in any of chem, a 
fourth may be found at fades 

The Sides of auy Plain Triangle may be meaſured by any Meaſure or Stale of 
Equal Parts; 2s an Inch divided into 10 Parts, of 20, 30 Parts; or likewiſe into 


Come now to ſhew yon how a Plain Triangle may be reſolved ; that is, by ha- 


Inches, Feet, Tardi, Poles, AMdHer, or Leagneh: * G3 
VEE , 0 . Draw a Line ac pleaſure, as A B; 


's) and from the Poings, A letir be requi- 
red to protract an Angle of 41 deg. 

avian. Firſt extend the Compaſſes 
apgh che Line of Chords, from the 
beginning thereof to 60 deg, always, 
and' with this diſtance ſerring © oge 
Foot upon the” Point A, with the 
other deſcribe rhe pricked 4rch BC: 
Then with your Compaſſes rake 41 
| "7: 24 win. (whidy is che Quantity 
.of rhe inquired Angle) out of the 
Lint 'of Chords , from the beginning 
hereof 


How to lay 
down au 
Angle by 
the Line of 
Chords. 
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To find the 


Degrees 
contained 
in an An- 
gle, 


thercot 3 you muſt obſerve with y 
Diftance BA. * 7_1,') 


the Sum of them to ſubtract the firſt Number ; (o | 
Queftion demanded, As by the former Work you 
rithm of the Side B A 2697455 (which is the ſecond Term) is added to the Sime of 
the Angle CB A 9724210 , | 

namely from 1233166s, is ſubſtrated 9928420, , 


thereof to-41 deg. 24 win. Keeping the Compaſſes at this diſtance, it you (ct one Foor 
hereof upon B, the other wall reach upon rhe Archro C. Laſtly, draw the Line 
A C. +So the Angle C AB ſhallcontain 41 deg. 24 min. | | 

Suppoſe C A B were an Angle given, and that it were required to find the Quan. 
tity thereof. Open your Compaſſes, as before, to 60 deg. of your Chird ; and placing 
one Foot in A, with! the other deſcribe the 4rch B C, Then cake in your Compaſſes 
the Diffance C B, and meaſuring that Extent upon the Line of Chords, from the 
beginning thereof, you ſhall find it reach 41 deg. 24 win. which is the Quantity cf 
che inquired Augle. | | | 

If any Angle given or required ſhall contain above 90 Degrees, you muſt then 
pretract it at twice, by taking firſt che whole Line, and then the Remainder. 

The ſeveral Caſes of Right- Angled Triangles,may not only be applied ro Navigation, 
but alſo in the taking of Heights, as is ſhewn ellewhere: And che Oblique- Angled 
Triangle, for the taking of Diſtances, raught in this following Tretiſe. 

In the reſolving of Plain Triangles there are ſeveral Caſes, of which I will only 
inſiſt on theſe, which have moſt relation to the Work in hand, 


— WW —— — — 


of Right-Angled Plain Triangles: 


Casnr L 


in « Right-Angled Plain Triangle, The Baſe and the Angle 48 the Baſe 
berg gies, To find the Perpendicular. 
Uppoſe that che Line C A (in the following Figere) in the Right-A oled Triew- 
gle, were a Tree, Tower, or W7.4 and that you would = + Height 
In 


- 


«ment the Angle C B A, and meaſure the 
So haye you. in the Right- Angled Triangle ABC, the Baſe 405 Prot (Miler of 


Teagaes che Gone might have been as well) and the Angle at the Baſe32-deg. 


and ic is required 


find the Perpendicular A C.-- 
Now becauſe the Angle CB A is given, the Angle BCA isalla given, it bang 


the Compplexyent of the other to g0 deg. and therefore the Angle B C A is 58 Degrees ; 
Then to find the Perpendicular C A, the Proportion is, 


At the Sine of the Angle B C A 58 deg. (which #)—— 9928420 


Is to the Logarichm of the Side B A 405 Foot+-—— 2607455 
So i the Sine of the Angle'C BA 32 deg. (which )—— 9724210 


The Siim of the Strand nd Third added « ——=———1:331665 
The firſt Number ſabſtrafted from the Sum 9928420 


To the Logarichm of the Side C A—————— 43:45 
The neareſt £bſo/nte Number anſwering to this Logavithw 2403245, is 253 fere; 


and thar 3s the Length of the Side C A in Miles py Leagwer, or the Height of the 
Tree, Tower, or Steeple, which was required. * 


. , 1 


4 GENE RAL RU % 9 


N. all Proportions wrought by Sines and Logarithmr, you muſt obſerve this for 2 
General Rule, (viz.) To add the ſecond and chird Aumbers togerher, and from 
| the Remaindtler anſwer your 


y perceive, where the Log - 


which is the thisd-Toxas trom.che Sam of them, 


whuch 
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which is the firſt Nizber, and chere remaineth 2, 403245, which is the Logarithes 
of 253 almoſt, and chat is the Leageh of the Side required. 


B 
To reſolve the ſame Work by the Line of Sines «nd Numbers. 


 &" may work theſe Proportions more eafily by. help of the Line of Sines, Tar pj, 
gents, and Numbers, on your Scale, the Properfion being as before. the Line of 
Therefore if you. ſer one Foor of- your Compaſſes 'at 58 deg. in the Line of Sines, Numbers, 
and exrend the ocher Feed to 405 in the Line of Nambers, the will reach from che co _ 
Sine of 32 deg. to 253 in the Line of Numbers, which is the Length of che Side A * 69% 
C, which was required. | 
Or otherwiſe, Extend the Compaſſes from the Sine of 32 deg. to the Sine of 58 
deg. in the Line of Sine; the ſaoie Extent will reach from 405 un the Line of Naw- 
bers, to 253, as before, the Work is much abbreviared,chere being no need of Pex, 
Ink,, nor Paper, or Tables ; but only of your Compaſſes. 


CEPE 
The Baſe 4nd the Angle af rhe Baſe bring ghoen, To find the 
Hypothenulſa. | | 
N the ſame Triangle A BC, Let there be given (as before) the Baſe A B 405 Foot, 
Miles, Leagues, or Perches, and the Angle A B C 32 deg. and letic be requized 


to find the Hypotbenuſa B C. Now betaule che Angle CB A is given, the other 
$44 3.C.A = allo given y agd the Properyion is 


As the Sine if the Angle BC A 58 deg———— 9, 928420 
To the Logarithm of the Side 405 Footw— 2, 607455 


So us the Sint of the Angle C A B go dego——=———10, c00000 _ ; 
The Sunt of the” ſecond and third Namber 12 6674535 added} 
To the Logarithm of the Side BC, which » 2, 679035 ; 


The pt Rp anſwering to, thy arithe is 478 ; and ſo many Feet, 
Miles, Lea wes, , ' * BY 4g. | Va . the denomination of che 
Lnueſtion ; that is, wha | ves, Miles dx Leagues. By cither of theſe 
the Work is the ſame way. 


By the Lin®wf\ly (Sior3<1.G 


As the Sine of the Angle BC A 58 
[i tothe Length of the Side B A 405 Foot : 

Sou the Sine of the Angle CAB go 

To the Length of the Side CB 478. 
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« Extend the Compaſſes from. the :Sine of 58 deg; to 405 iwihe Line of Numbers; 
the ſame Extent will reach from the Sine of. 90 deg. to 478-19. che Line of Nembers, 
and that is the Length of the Side B C. Or you may extend the Compaſſes from the 
Sine of 58 deg. ts gO deg. ib ſame Extent will reach 405 to 478, as before. 


S£CTASE I. 
The nw and : & the Bale being given, To find the 
ur, | 
Perpendicular. FN 
N the ſame Triangle let there be given the n#ſal B C 478 Feet, Poles, 
I Miles, Leagues, and the Hdgle at the Baſe CB A deg. To find the Perpen- 
dicular C A. 4 EIT INTL / 
The Awgle C A B is a Right Angle, or 96 Degrees ; ThereforgFhe Proportion is, 
As the Sine of the Angle C A B go deg -—-——10, o00080 
I: to the Logarithmi of 'the Side'B C 47 8———- 2; 679428 
Ss « the Sine of the Angle CBA 32 deg ——— 9, 724216 
Tothe Logarithm of the Side A C 253 x2, 403638 . 
The Number anſwering to this _—_— 2353 fere; and that is the Length of 
the Side C A in Feet, Poles, Miles or 9. 
Here the Work is ſomething abbreviated z'for the 4ngle C A B being a Right Angle, 
and being che firſt Terms, when the ſecond and third Terms-arc / the 
firſt is cafily ſubſtraſted from it, by cancelling che Figwre next your left hand, as you 


ſee ih the Example; and fo the reſt of that Nawwber is the: Logerithes of the Nas» 
ber ſought. 


Zy the Line of Sipes qpd Numbers: 


Xeehd the Compaſſes from! .of. 99 es, to 473.3; the ſame. Exten 

will reach fog puts had ro 233. als CR ' 

Or, Exrend che Compaſſes from the Sine of 90 Degrees, to the Sine-of 32 Degrees, 
the ſame Extent will reach from 478, ro 2533 and, that is the Sue C A. 


4. C23 D I od ogningt © 
The rg aud Angle 4 the Baſc being given, To find the 
Ci "+ ; q 


mn given in the Triangle the Hyyuebandſal B C, ind the le ar the Baſe 
CBAz _— —_— BC A the Complement of the-ocher co 
90 degrees: They to ind B A, the Proportion: 16, > . 
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As the Sine of 90 deg, CA B- ————-I0, 000000 
To the Hyporhenulal C B 478-— 2, 679428 
So ts the Sine of the Angle ACB 58 - 9, 928420 
To the Logarithm of the Baſe A B—- ——2z:, 607848 


The neareſt Num'er anſwering to 2, 607848, is che Logarithm of 405 : And fo 
many Foot or Poles, or it the Queſtion be files or Leagnes, is the Baſe or Parallel of 
Longitude A B. 

Now you fee the former Figsre is turned , and therefore very ficly may have 
other Denomination (or N.w's) Sothatin the Art of Navigation, it will not be une 
ro call one of rhele Sidesthe Parallel-Side, as A B, or Side of Longitude, or Meridian 
Diſtance ;, che other che Perpendics'ar-Side, or the Side of Latitade, asC A ; and the 
Hypathennſal, the Side of Diſtence C B, and che Arches to lay down from the Chords, 
as before-directed. 


By the Line of Sines and Numbers, 


He Angle given, as before, Extend the Compaſſes from the Sine of 90 deg. unto 
& 478. che ſame Extent will reach from che Sine of 58 deg. to 405 in i Line 
of Numbers. 
Or, Extend the Compaſſei from the Sine of go deg. to the Sine of 58 deg. rhe ſame 
Excent, will reach. from 478 to 405, whichis the Leageh of the Baſe turned up, or 
Parallil-Line of Longitude, as before laid, A B. 


CASEY. 


Let the Perpendicular be the Difference of Latitude 253 Leagues; 

and the Angle at C, WW. b. W. 1 deg. 45 min. Weterly, of 

58 deg. Let it be given to find the Brpoduantl or Diſtance upon 
theRhogb. : [ M6379 wh a I = 
SECT \ 180 \. 

F che Perpendicular or Differenc? of Latitude 253 Leagues A C be given, and the 
I Angle at A. C Bz S.W.6.9. 1 deg. 45 Weſterly, or 58 deg. Then by conſequence 
the Angle A B C, or Complemient of the Rhomb is allo given; taking the firſt our of 
go deg. chen the H [ypothenwſal may be found thas, 


As the Complement Sine of the Rhomb 33 deg. at B-——— 9, 724210 
[1 to the Logarichm of the "Difference of Laticade 25 3-—— 212; 403123 


$o i the Sine of the Angle or, Radius 90 deg ————10, 006000 
- | Tithe Logarichn of thy dlypathemuſal, or: Diſtance wpt FN 
| the Rhomb or: Courle, ſailed; 47 $———=——>——— i, CFENNL 


Here becauſe che Ang'e CAB ba Right Angle, or 9o Deprees the Radine, and 
comes in the third place, I cherefore only put an Unity before che ſecond Term, and 
{o ſubſtract che firſt Tow ambich>Reaaindetiis 2; :679þ2 ri; the Abſolute Number 


anſwering chereunto is 478, the Side required. 
| Py the Line if Numbers. | 
| tar the Colþrſſer from thi Vine of 32 ee. 253 deg! the ſame Diſſunce will 
reach from the Sine of go deg.to 478, the Side required. | 


Or, The Diſtance berween the Sine of 33 deg. and go deg. will be equal to the 
Diſtance berween 353 and 478, and giveth the Side required. 


S Cas 


" = 


c 
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Cass VI. 


The Hypothenuſal or Diſtance Sailed, and the Perpendicular or Difſe. 
rence of Latitude given, To find the Rhomb or Angle ABC. 


N the foregoing Triangle, there is given the Hypothenuſal or Diſtance ſailed, CB 
478 League's, and the Perpendicular or 253 Leages difterence of Latitude, and 
it is required to find the Angle A B C, and by it the &Khomb. 


As the Logarichm of the Hyporhenuſal C B 478 Leagues—— 2, 679428 
I to the Right Angle or Radius 90 deg. C A B—— 10, 000000 
So # the Logarithm of the Perpendicular 253 CA———— 2,403121 
To the Complement Sine of the Rhomb, or Sine of the >= 226 
gle A B C 32 deg ——- — 


The neareſt Number anſwering to 9, 723693, is the Sine of 32 deg. which de- 
dued from go deg. there remains the Angle of the Rhomb 58 deg. or 3. . b.W. 


I deg. 45YVVefterly. 
By the Line of Numbers. 


Xtend the Compaſſes from 478, to the Sine of go z the ſame Diſtance will reach 


from 25 3, to 32 dep. 
Or, Extend the Compaſſes from 478, to 25 33 the ſame Extent will reach from the 
Sine of go, tothe Sine of 32 deg, «which 1s the inquired Angle A B C, and the Com- 


plement of the Rhomb. . 
A A s 8 * VII. 


The Hypothenuſal, and the Parallel of Longitude, and the Radius 
given, To find the Rhomb or Courle Sazled, 


N the foregoing Triangle there is given the Hypothenuſal or Diſt ance Sailed, C B 

478 Leagner, and the Right Angle C A B 90 deg. the Radims, and the Parallel of 

Longitude or Baſe 405 Leagues, to- find che Courſe or Rhowb (ailed, or the Angle 
ACB. 


As the Hypothenuſal or Diſtance ſailed 478 C B - 2,679428 
_ To the Right Angle C A B Radius or Sine of 90 deg,————10, 000000 
Sou the Parallel of Lonigirade, or Baſe A B gog Leagues ———12, 60745 5 


To the Sine of the Angle of the Rhomb or Courſe ſailed 5 C 
or $.W.b.W, 1 deg. 45 Weſterly ——= — 


By the Lines of Sines and Numbers. . 


| Cray? the Compaſſes from 478 in the Line of Numbers, to the Sine of 90 deg. 
the ſame Extent will reach from 405, toche Sine of 32 deg. 

Or, Extend the Compaſſes from 478 to 405 z the ſame Extenc will reach from the 
Sine of go, tothe Sine of 32 deg. A C B, the Angle of the-Rhomb or Conrſe failed, 
which was required. £ - | 


"by 


of 


Of Oblique-Angled Plain Triangles. 
ae BE: <9 ais 


Havins two Angles, apd a Side e to one of them, To find the 
p- ke to the other. os - To fo ; 


N the 75 langle QRS, is given the Angle Qs R 25 deg. 130 min. and the Angle 
ans 45 deg. 20 min. and the Side QS 305 Feet 3 And its required co find the 
Side 
Here note , That in Oklique- Angled Plain Triangles, as well as in Right- Angled, 


che Sides are 1n proportion one to the ocher,. as the Sines of che Angles oppolice to 
choſe Sides : Lis any - &'es oppo 


As the Sine of the Angle QR $45 d - 20min. — 9, 851997 


Is ty the Logarithm of the Side Q* jog — 2, 484299 
Sq 4 the Stax of 4he Ang QSR.23.deggomm ———>—— 9, 633984 
The Sum of the ſecond and"thidal Cermas-ade let 2, 17 8283 


* The frſt Term ſubſtrafted —— 9, 997 
To the Logarichtn of the Side —_— — 2, 266286 * 


The neareſt Ab/olute Nomber anſwering to this Learinhs 3 is 1$5 3 and ſo many 
Feet is the Side QR. 


By the Line of Sine aud Numbers. 


He Line of Sine and Numbers will reſolve the Triangle by , the ſame manner of 
Work; as in the other e. For if you exrend the C onpp aſſes from the Sine of 
45 deg. 20 win. co. 305 Foot, the ſame Diſtance will jeach from 25 deg. 30. min. © 
185 Foot, and fo much isthe Side QR. 
Or, Extend the Compaſſes from the Sine af 45 vg. 20 min, to 25 deg. 30 min. che 
ſame Diſtance will = from 305 to 185, the Length of the Side inquired. 


'1 J v1 


In like manner if the Angle RQS, 169 dey 10-win. warts TA Ss. S 45 ty. 
id 


20 win. and the Side QS 305 Foot, had been given, and che S S required, « 


manner of Work had been che ſame : For, ' 


As the Sine of the Angle QR 'S 45 "wy 20 min. 9, LY 
I to the Logarichm' of the Side Q'S JOg—— 2, 48499 
So # the Sine of R QS 169 deg, 10 min. (ﬆ 70 deg, 50 mii.) 9, 975233 


The Sum of the ſecond . and third Tertngmmn—ngs ———, 45953} 
The firſt Term. ſubſtrafted-—— _ I 9, 851997. 
To the Logarichm of the: Side R $405 omrnm——p—m——— 2, 607535 - 
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The Abſolute Number anſwering to this Logarithm 1s 406, and ſo much is the Side 


R S. Ln os ts err | 

In this Caſe, becaliſe the Angle RUS JH thari 9b Degrees, You muſt there- 
fore rake the Complement thereot to t 8© deg. {o 109 deg. 10 min. being taken from 
180 deg. there remains 70 deg. 50-min/whele Sine isthe ſame with 109 deg. 10 min. 
And fo you muſt work with all Angles above, 90 Degrees; and fo will che Comple- 
ment £61.80; as beforealireRed, efteRthe'fame thing. * + 


By the Line of Numbers and Sines. 


Xtend the Compnſſe: from the Sine of 45 deg. 20 min. to 305 Feet, the ſame Di- 
ſtance will reach from 7o deg. 50 mim. to 405. 
Or, The Compaſſes extended from the Sine of 45 deg. 20 min. to 70 deg. 50 min. 
the fame” Extent will reach from 3oyg, ro 406 in the Line of Numbers, which is the 
Side R S required. | 


+ + Wh - 
Two Sides, and an Angle oppoſite to ont of them being piven, T 
rhe Angle evpofir to dheaker ge 


N the ſame Triangle;-let there be given; the Side Q.S 305, and Q R 185 Feet, 
rogerher wich the Angle Q'S R 25 deg. 30 min. aud ler. it be required to find 
the Angle QRS. The Proportion 1s, 


As the Logarichm of the Side Q R 18g ——-—— 2, 267172 
[i to the Side ou Avgle Q$R? 25 deg 30min—+=— 9, 633984 
So # the Logan of the Side Q S 3oy — ,44:99 
The Sam bf the: ſecond and third Number ———12,11828; 

Thr firſt Number ſubffrafted from the Sum —_2, 267172 

To the Sine of the Angle QRS' 45 deg. 20min, ——— 9; 85111 


The neareſt Degbee anſwering to this'Jine is 45 deg. 20 min. which 1s the Angle re- 
quired Q R S. $75. MI I 


By the Line of Sines and Numbers. 


| Thom the Compaſſes from 185, to,25 deg-Jo wwhn, the ſame Diſtance will reach 
trom 305, to 45 deg. 20 min..chit eQRS5: . 
Or, Exteud the Compaſſes | 5,0 30F;3 che ſame | e will reach from 25 


deg. 39 min. to 45 deg, 20 nyin;as before. s 
An <P * 
Cc r-— 


Haui ewe Sides, and the Anglc contained between them given , To 
+ © fond eitbergf the ther Avgles To | 


Þ* the performance of this Problem, Suppoſe there were giveu the SideR.S 406, 
and the Side R Q 185, and the Angle comprehended by chem, namely che An- 
gle ar R, 45 deg. 20 min,_and it werexequarcd ro find eirher of: the other Angler. 

Firſt,” Take the Sww and Difference of the two Sider given ; their Sw is 591, 
and their © Difference is 227, Then knowing, that the thiree Angles of all Right-lined 
Triangles, axe to two Right Angler, Tho Degrees (by the 17th Theor. of Chap. 
3.) Therefore the opt SOR being '45 dep. 20 wiv. it you ſubſtract chis Angle = 
from 186 Weg. the Remainder will be 134 deg. 40 min. which is the Sup of the two 
unknownzAngles ar Quand Sz; the half-rhereof is 67 deg: 20 min. y 

= . Ti 
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deg. 

The Side R S-—406 Paces. Two Right Angles—1 S 
The Side Rt Q—185 Pact, £ | The Angle-ae R— #5 
mT— TheSum of the two * 

The Sum———591 of the Sides given, RS and R Q, / 'oppoſite Angles- C 134 
The Difference—221 of the Sides. The Half-Sim-—— 67 


The Sam and Difference of the Sides beirig thus found, and alſo the Half- Swm of 
the two unknown eAngler; The Proportion by which you muſt find the e Angles (e- 


verally 1s, 


As the Logarichm of the Sum of the Sides gol — 2771587 
I; te the Logarichm of the Difference of the Sides 231 344392 
$o « the Tangent of the Half-Sum of the two unknown Angles? 103599 
67 deg. 20 min. c— — 3 
The Sum of the ſecond and third Number-- -- I27236eg 
The firſt Number ſuwbſtrafted from the Sum- —— 2771587 25m 67 20 


-\ fo ops | — — Tang. 41 50 
The Tangent of 41 deg. 50 min. (# this J=——m——— 000148 ” 109 10 


Which added ts the Halt-Sum, makesr—- 109 deg. 10 is. Greacer Angle. Leſſer 
«The greater "of the Angles required, | Angle F*5 39 
Subſtrat 41 deg. 50 min. from the 25 deg. 30 win. Leſſer Angle. 
Halt-Sum,leaves the leſſer Angle at $ 


By the Line of Sines and Numbers. 


| "gore the Compaſſes s $91, to the Difference of the 
Sides 221 ; the ſame Bix ot F s, will rcach from che 
Half-Sum, to the Tangent 
Or elſe extend the C < 221, 

Sum of the __ tes ; = ſame = & 7 
deg. 20 mv. in the ſame Zine, tothe Ta "deg. 50 ane. which added to, or 
ſu d from the Half-Sm, as CE hat will give the Quantity of either 
of che ewo unknown Angles. 


rr nn 
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Cas x XI. 
Two Sides «nd their Containing Angle given, To find the third Side. 


"FT Here is given R $ 406 Paces, and RQ_ 185 Paces, and the Angle at Ras deg. 
20 win. which is by the 10 Caſe, + 
Az the Sum of the Sides given RS + R Q.594 p.—— 2771587 
Is in proportion to their Difference R $ + R Q 221———2344392 
So « the Tangent of the Half Sum of the 67 deg. 20 min. 10779217 
T wo oppoſite Angles Q and S wnknown, 2, 3 Numb, ———1?7:3605 
To the Tangent of the Angle 4144. $0 m.-——-9952018 
Which added to the Half Sum - 67 20 
Leaves the greater Angle at Q_required—169 10 
.. Whoſe Complement $9 180 deg. #———7e0 50 


Then ſay, | 


At the Sine of the Angle found 109, or 70 deg. 59 min,— g, 975233 
'li in proportion to his oppoſite Side R $ 406 Pact ——— 2, 608526 
So the Sine of the Angle given at R 45 deg. 30 min,—— 9, 851997 
T o his oppoſite Side required Q_S 305 Paces— 12, 464523 '* 
The Logarichm of the Side FOUIT  ————— 2, 485290 


By the Line of Sines 4nd Numbers. 


* Xtend the Compaſſes from the Sine of 70 deg. 5O min. to the Logarithm-Side 
- R$ 406 Paces;z the ſame Extent will reach from ghe Sine of 45 deg. 20 min. 
to the Side 3OF. , 

Or, Extend che Compaſſes from the Sing of 70 deg, 50 min, to the Sine of 45 deg. 
20 min. the ſame Diſtance” will reach from 406, to 30g Paces, which is the Lengeh 


of the Side Q_S, which is required. 


Casx XIL 
Three Sides of an Oblique Triangle being given, To find the Angles, 
I T7006 "T 2961] , 118 { WA T: 


s 
IT this Triaugle SQ R, Let the three Sides known,” 
T be Side $ Rw——————406 
The Side $ Q—-———3oy 
The Side Q R 185 


| And it is required to find the three Angles. 

To  porfogn chis, you muſt firſt ler fall a Perpendicular from the Peint Q , upon 
the'$ » which you may do by ſetting one Foot of your C:m9p4ſſes in the Point 
Q._, and open the other to the Point R, draw the Arch RE, and divide the Space 
ER intorwo equal parts; and ſothe Perpendicular will fall upon the Point B. 


To 
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To perform this more exaftly by Numbers, 


As the greater Side or Bale $ R, 406s 2,60$5 26 
To the Sum of the two leſſer Sides 490————— 2, 690196 
Sous the Diftcrence of theſe two Sides 120- mmm 2, 079181 
To the Part S E (cut off by the Arch RBE) 145 = 4, 769377 
2, 608526 
2, 161851 


This (abſtracted from che whole Line 406, leaves for the pat wichin the Arch 
261 ; the half chereof is 130!, which is the Place B where the Perpendicular will 
fall, reckoned from.che Azgle R3 and by this Perpendicular you have divided the 
Triangle into rwo Right Angles, whole Sides are known: For R B being 1034, ſab- 
ſtrated from che whole Lme $ R 406, leaves for the remaining Part 275%. Now 
having thoſe two Sides of theſe two Right-Angled Triangles, and the two firſt given 
Sides, 395 and 185, , being the ewo Hypothenaſals thereot, you may by the oppoſition 
of Sides rotheir Angles, as in the 6 Caſe; or byche Sides and Hypothenuſal, as in the 
7 Caſe, fiad che "Ss. , | 


By the Line of Sines and Numbers, 


Xtend the Compaſſes from 406, to 490 ; the (ame Diſtance will reach from 120, 
to145 SE Leagaes, the Side required, | 


Theſe arc the moſt needful Caſes in the, Reſolation of Plain Triangles, which might 
have been ſer forch with much Variety and Inlargement; but I rather ſtrive to ſhew 
the beſt and plainelt way. The Praftitioner being perfe& in whac hath been faid be- 
fore, we will proceed to our intended Diſcomſe f WAY IGATION. 


The End of the Third Book!” "1 
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THE 


AUTHOR 


TO HIS 


Fourth Book. 


A? Nev-riggd Ship, Strike now thy Sails; 
Let ſlip thine Anchor, the Wind fails; 
@And Sea-men oft in Calms do fear 

T hat foul and boiſtrous W eather's near. 

If a robuſflious Storm ſhould riſe, 

And blufter from cenſorions Eyes; 

Although the ſwelling W aves be rough, 

And proud, thy Harbour's /afe enongh. 

Reſt, reſt a while, till Ebbing Tides 

Shall make thee flanch, and breme thy Sides : 
IVhen VVinds ſhall ſerve, hoiſe up thy Sail, 
And fly before a Proſp'rous Gale ; 

T bat all the Coaſters may reſort. 

And bid thee Felcome to thy PokT, 


T HE 


CompleatSea-Artiſt; 


OR THE 


"= I 
NAVIGATION. 


The Fourth Book, 


CHAmL 


Of Sailing by the Plain Chard , and the Uncertainties thereof”; 
And of Navigation, 


== HE Art of Navigation, is a Knowledge by certain Rles for 

dg to Steer a Ship | avs, the Sea, from the one Place to che 
| other 3 and may not improperly be divided into two parts, 
namely, che Common, and allo the Great Navigation. 

The Common Navigation requireth the Ule of no [nſfru- 
ments but the Compaſs and Sownding- Lead, as chiefly conſiſt- 
ingin Pratice and E-xperience,. in Knowledge of Lands and 
Points,how they lic in Diſtance and Courſe one from the other, 
and how they are known at Sea, in knowledge of Depths 
and Showlds and varieties of Grownds , the Comrſe and Setting of Tides, upon what 
Point of the Com a the Moon maketh High-water in cach ſeveral place, and the 
like 5 which mult reckoned partly by the Information of skilful Pilots, bur far 
berrer by a Man's own Practice and Experience. ' 

The. Great Navigation uſerh, befides the forefaid Common Praftice, divers other 
Artificial Infruments and Rules, which they muſt rake our of Aſtronomy and Coſwe- 
fr phy. 1c 1s therefore needfnil, that every Pilot and Officer, that takes charge of any 
Ship or Veſſel in che PraRtice of the Great Navigation, be firſt and chiefly well in- 
ſtruced in the principal Points of the foreſaid Arts ; that is, that he know the Order 
and nad the Diviſion of the Sphere 'of the World, and the Morions of the 
Heavens, eſpecially the Eighth, Fourch, and Firſt 3 Togerher with the contriving or 
Making and Uſe of [nſtruments, as I have ſhewn briefly in che Second Beok. Know 
this, Wichout this Knowledge it is impoſſible to perform great Yoyages (not before ar- 
tempted) over the Sea. In regard ſuch Knowledge may be attained to, by good [n- 
firuftion, we haye ſet forth che ſame in this Treatiſe,for the benefir of all ſuch young 
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Sea-faring Men, as are defirons to be Sea-Artiſts or Navigator, (oclearly and plainly 
as the brevity of che ſame could ſuffer robe done, | 
The Defe&ts and Imperfe&tions of this Art are many ; partly in the Skit or Theo- 


rick, partly in the Pr aftick, 


After a Jong Vgagg the Ship luppoſed to be ngar the Shureg the Commun & of, 
Maſter requires from their ﬀfetts an Account of: cher patlgctment ow tht Lund of 
CWwnen 


C ape bears from chem, "the Conrſe 4nd Diſtance ey {ec it + He that On 
neareſt the Shore, is ſuppoſed ro have kept the beſt Reckoning. -F have known ſome 
that have not been ſcarce able to number and make five Figures, have gone neerelt che 
Shore chan the beſt Artif in the Ship; but they have been wonderfully miſtaken, to 
my knowledge, in other Voyages. I went a FVggage to Barbadees in, the Rainbow, and 
rook our Reckoning from Landy, in the Mouth of Severn; and if the Ship were 12 
Prattitioners and Keepers of Accennt ; cleven of chem kepr it by the Plain Chart, and 
my ſelf made uſe of Mercator and Mr. Wright's Projeition. When wee came in the 
Latitude (which was 400 Leagues from the Shore) every Man was ready to give his 
beſt Judgement of his Diſtance off the Shore: Bur they all fell wonderfully ſhorr 
of the trath; for he chat ſhould have had the beſt Reckoning, was 300 Leagues 
ſhort, and moſt of all the reſt was 268 and 256 Leagues z and he that was account» 
ed an excellent A##if# aboard the Ship was 246; Hut 5 che Reckoning keps by 
Mercator*s Chart, which wanted but three Geagnes ſhot of the 1 ind. In che fame 
Ship, going from thence to Virginia, they alſo fell ſhort, by the ſame way of Accoans 
by che Plain Chart, go Leagnes the neareſt ; and thoſe that were adviſed to keep ir 
by Mercator, found it come but 4 or 5 Leagwes ſhort of the Cape of Virginia: But 
coming from thence home, they got rheir Credig niided ; rh&y came all within 30, 
20, and 10 Leapmes of the Shire. L ae A 

So I fay, If the Courſe and Diſtance had been firſt agreed upon from the Place 
they were bound to, to be juſt the ſame, unto the C ; or Land chey fuſt deſcried ; 
If men difter then, there is ſomething in that, 1n reſpe& of the uncertainty of the 
Longitude: A bad Reckoning may prove berter than a good. 

Bur we find thac there 1snear 180 Leagwes difference Error, berween the Meridian 
of Barbadees and Launidy, and much.more in the Diſtance 3 and in fore Charts bour 
620 Leagues Errour, in the Diſtance between Cape Firtuns, the South Cape of Anian 
Fretum, to Cape Hondo by the River Depiſcadores 3 and theſe Errors may be aſcribed 
parcly co che uncertainty of che Longitude, and parcly unto the Plain Chart, and 
Sailing by it, which = ſome Places nearer than they are, and other Places far 
more diſtant than they are, and ſcituated much our of cheir true Conrſe or-Rhomb, 

Secondly, Men many times commir great Errors inbad Steerage, and careleſs look- 
ing to che Compaſs; for I have known miany Seamen when their wike or rurn have 
been, ont, an4 the Log hove, chey have told the Maſter or his Mate, they have 
Sceered ; a Point a Weather the Courſe; beſides, the: Points of the Needle or Whyres 
being touched by the Load-ſtone, are ſubje& to be drawn aſide by the G=ns in che 
Steer age, or any Iron neer it, and liable to Yariation, and doth nor ſhew the true 
Nm®thand South, which ought continually to be obſerved by a good Meridian, . or 
as{ome call it an Az.immnth-Compaſi, which is che proper Name. Such a one you have 
deſcribed, by which I Survey Land with, as is ſhewn in che following Treatiſe; ſo 
the Variation ought to be carefully allowed. 

Beſides, on Lend there is great difference in che fame Comntyry and Places, as Dia!» 
lifts well know, by taking ofren the Declination of ſeveral Walls; as alſo Mr. Gwntor's 
Obſervations at Lingehouſe, for the finding of theVariation, found it 4 a Degree more, 
and other Places of che ſame Ground leſs ; and Metin faich, he hath found'a De- 
gee or two difference. This difference at Land muſt needs ſhew che uncertainty we 
ave at Sea, Beſides, many times the 8hip is carried away by unknown Carrents, 
which when they be diſcovered by their Ripplings, as alſo ſome by reaſon of Trade- 
Winds, we ſet them in our Journal ; as alſo if we meet with any Sonndings, as there 
is in divers Places 100 Leagses off the Land or 1/{nds, to my knowledge, I would 
adviſe all Learners to be careful ro put down all fuch remarkable rhings as neer as he 
can, their Latitude and Longitude. So I believe did Matias, to remember che Current 


chac ſer berween Braſilia and Angola, in the oppoſite Coaſts of Africa, where he 4 
7 ſtanceti, 
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ſtancech, That an able CA£,fter bound to St. Helen's,in 16 Degrees of South- Latii mdey 
in che mid-way berwixt boch Coafts, and being in the Parallel of Latitude thereof, 
ſteered Eaſt, was notwithſtanding carried by the unknown Aotion of an unknown 
Current 800 Miles Weſt ard, and yer ſtemmed che Current wich a tair. Wind, and ar 
laſt-made the Coaſts of Braſilia. 

From the 10 of April to the 15 of July, the' Current ſers near North-Weſt. From 
che 15 of July tothe 12 of Offoler, rhere is no: Current perceivable. From the 12 of 
Oftober to the 1 3 of Janwary, it ſers South-Weſt; And from the 1 3 of Fenwary to the 
12 of April, it ſcems to have no Motion perceivable. Again, 

Currents 4s a means of great miſtake in keeping of a Reckoning 3 for Captain Lake 
Fox in his North-Weſt Diſcoveries, and the reſt, comolained tearfully of the faſt 
Lands of Ice apon thoſe Corfts, thar ſo alters the Carrens, that in ſome Places the 
cannot make good cheir Cogryſe rhey ſteer aponyby three Points; eſpecially in Davis his 
Streights, where ſteering Eaft-by-South, they icarce could make good South-Eaſt 
by-South, which 1s four Points of the Compoſ, and the Error art leaſt 70 Leagnes. 

I have alſo perceived a good Current to fer to the Eaſtward, E.S.E. abou the 
Weſtern Iſlinds, and the Madera's, int ſeveral Voyages I have made to the Weſt-Indies; 
but more eſpecially I have obſerved it in rhy laſt Foyage to Barbadors, I went our of 
England in Company wich Captain Jerensy Blackman, in the Eagle bound to the 
Eaſt-Indies, and a Dutch Ship in His Company, and one of Phmonth for the / le of 
May : So we kept company together as far as the Madera's, bur intended never to ſee 
ic that Voyage 3 tor wereckoned our ſelves 25 Leagues, and ſome more, ro the Weſt 
ward of che Meridian of the CHMaideras : But bing in the Latitude near about we had 
eſpicd,the Land ; and britg tecalmed, drove witch the Current by the Eaſtern end 
of the Iſland, _berwixt. Porta S anita and. che De{ag? or Rocks that lie off from thax 
end. I compared Reckoning with moſt abgard eaqh Ship that kept Account, and found: 
ſome 39 Leagwes to the Wrſtaard ofthe Iſland | @nd thereby in hve Yoyages made 
before that way, kgew by Expetficnce there is aj Current ſets ſtrongly near abour+1c 
E, S. E; Beſides, ſevexal Ships of London dhe Weſt- Comntry have miſt ir, after 
much labour and trouble 36 find, ir. Snellizs inftargerh, That one of good repure, 
ſailing out of Holland ryice, aRTit and came home. I ſhall nor here crouble you 
with more Inſtances, not mulciply-acegleſs Queſtions, nor ftrive to branch chem our 
in cheir: ſeveral Variergs ; bur give you thaſe which are moſt uſeful and neceſſary : 
And chen if . cime/will permit, I wil(hew: you ſome Arts which will as much 
delighc' you to learn,, and ris as briefly as I can. , 


As for the firſt and moſt uſcful Queſtions in Navigation, is this z By the know- yaw we 
ledge of che Rhomb or Camrſe you ſailed upon, and the diſtance of Miles or Leagues heep our 
that you ſailed thereon, to know your difference of Latitude and Longitnde (char is, Rechowng. 


how much yon are Northerly or Seutherly in reſpe&t of Latitude, or Eafterly or Weſter- 
ly in reſpe& of Longit#de.) This is the moſt ordinary manner of keeping of Account, 
by moſt Maſters and Mates, of the Ships Way, which is called che Dead Reckming.. 
And.co keep this Accewpt, firſt you fee, Thar the knowledge of the Rhomy chey fail- 
ed is always ſappoſcd to'be had of the Log-board, fappoſing the Compaſs by which 
we ſteer, either doch or ſhould thew the ſame exaQly ; and ſo you have'the Difftan-, 
cer in CMiles and | Leagues, put down every half Watch upon the Legend with 
the Conrſe failed, and Winds By ot Large: Therefore we will come to the firſt Que-, 
ftion, and Reſolve ic oo Traverſe-Table following, 'and alſo by the Traver/ſe-Scale 
in the Fifch Chapter of the Second Book,” T have ſhewed by the Sinical Quadrant alreas; 
dy, inthe Sixth Chapter of the Second Bock: And we will reſolve it allo by the Arti- 
ficial Sines and T angents on the Raler - the Tables. _ 
Bur know this, I never knew ary fe- d*t'$+4; nearer than to half a Point; 
for there is no Halfs nor Quarters marked on the Compaſs. | 


| Uo Plain Sailing, = Boox1V, 


The Firſt Propoſition. 


Queſtions of Sazling by the Plain, Ordinary 
Sea-Chart. 


I. Sailing 57 Leagues apon the firſt Rhomb, How much ſhall 7 alter 
| my Parallel of Latitude ? 


He Angle that any Point makes with the Meridjan, we call the Rhomb ; but the 

Angle that ir makes with any Parallel, is called che Complenyent of the Rhomb. 

Linto every Point of the Compaſs there anſwers I I deg, 15 mis. therefore che fifth 

Rhomb from the Meridian makes Angles therewith of 56 deg. x 5 min. namely, S. 

b.W. $.E.b.E. N.W.b.W. N, E.b. E. whole Complement 3; deg. 45 min. is che 
Angle of the ſame Rhomb wich cvery Paralel. 


Now admit I fail from A to D, S.W.b.#. 57 Lragues, I demand tle 
difference of Latitude E A. 


Fuſt,, by. the following 
Traverſe-T. able ,, at the Head þ.. 
of 'the Table, over every Co- ' 47-500 
a {0} Ang Hoy, of 
Halfs, © Quarters, and whole * 
Rhomebs ;, and in cn: of the 
Colamms over head is IN. S. 
an1 art the foor E.W. and fo IF 

Ll 
Lo, 
If] 


1s numbred ar che Head, from 
che lefr hand to the right. 
N. $. ſtands for Nerthing. 
Then the Rhowbs are reckon- 
ed at the botrom, from the 
right hand back again; The 
"Hargens of the. Tables ſhews | hl 

the Leagnes failed; and over Ds en Tl 

© E, W. or utiderE,W. ſhews how mach you have (atled Eaft.or Weſt. from. che Meridi- 
an. N. S. ſhews North or South 26). re Lai Ay iq Fa Example, The di- 
ſtance failed is. 57 Leagues on the z-.cherefore bue tek 4} 
Diſtance Sailed, jn the Side, Lenter wich 57,Leagues, and inthe 1 I abu 
Contprn Age of Line of Meeting, 1 find. 31.27, over N. Se 
if the Foor'; and"in the next Column, over E: , 15 47. 39, as |- 
you ſee in the Table in the Side : So that the Difference of Lati- . [£72 Ll 
thide'is 31 Leagues and £7. Parts of a League, And if it were, [EIN 5 
required to find the Departwre, you ſce it to be 47 Leagues and $_ Khomb. _ 
> Fivoln Thus is very plain and cafic, you nced no farther _ +. 

recept.  » 4 


od Gn DHccunnco Cagnncaan [©] 


——__ TN 
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By. the Traverſe-Scale. 


| ery the Compaſſes in the Line of Numbers from 100 to 57, the ſame Diſtance 
will reach from 5 Points to 31, and about {; in the Line of Nmbers. 


Crap, I, 'Plain Sarlixs: 


By the Artificial Sines: and Numbers on the Ruler, 
| Thr the Compaſſes from 1co in the Line of Pri tO 57, as s before; the 


ſame Diſtance will reach from the Sine-Conplement of -the' Khowb, to the Diffe- 
rence of Latitude, which 1s che ſame way as by the Traverſe-Scale. 


By the Tables of Artificial Sings end Numbers, by the Fourth Caſe 
( of Plain Frftgles. 


hoo Rs __ 21" 
At the Radius, Shicd' « LY Sine of 90 deg, # or Angle at Þy—1oocoo 


1s to the Diſtance _ _ A 175587 
So u the Sine on urls. 0 at = 33 pt, 
To the Diftcrence of ——= r apo E 31 55 TS 


min.- 974473 
In like manner you may _ Re 


mauh Lay r any Diffance run 


150060 
upon any Point of the Compaſs : Bugremember to nk and third Numl ers 


tozercher, and from Gro fabl rak cle firſt or upper 


II. Sailing 7 Leagues when the firſt Rhomb _ far am 1 de- 
parted from the Meridian of the Place from whence 1 came ? 


By the Trayerſe-Table. 


His O#eftion was anſwered in the laſt Fremple, and found over E.W, to be 7 
Leagues and 32, , 8s you may fee inthe (mall Table in the foregoing Side. th 
the like manner you may find che Difference of Latitude and deparrure from the 
ridian, for any Diſtanct nit _ any Point oft the Compaſs, which is the Uſe of 
Table. 


. By the Trayerſe-Scale. ne: Ole: I 


| 10 


Xrend the Compaſſes from 100 3 in the 'Lixe of Numbers, to "te Diffence run 57 
Leagnes ; ſo is the Sine of. che Rhemb.; that is, put one Poing, of the Compaſe 

on 5 Points, in the Line of Eaft and Weſt of the Fife and the other will reach 
to the Depqrinre trom the Meridian 47 Leagnes be Parts » 


\ 


By the, Tables of Sines cod Numbers on by the Fourth oy of 
Tor” __ Plain Trjangles. a 


' TENT Sine .of 99.dep at; | = 
W emp SUEDE SP 
 v$ Diageo CO EUTE | p108g 


Þrm9oÞM \ 

To the Departure frem the Meridian to 47 7 
£ waolg 2 ho ew Of | 

By the Artificial Lines ow #hbe Ruler. ...,. | 


Xtend the C ompaſſes rs 38 to 57; .che (ame Diſtance will reach from 
56 deg. 15 min. to 4 agnes, 
Or, Extend the Comps or phi £04666: bg win, Wires Diftopoo pill oe 
from $7 Leagues, to 47 277 3x 88 | 


11, J- 


142 Plain Sailing, Boox IV. 


IIL Sailing the fifth Rhomb, wntil 1 alter my Latitude 1 des. 
35 IVES how far 1 have Sailed? _ 


S failing from A to C, S.#.b.. till che Difference of Latitnde be 31 Leagues 
£?., I demand the Diffance ran A C. 


\ 


Firſt, By the Treverſe-Table,. Look in the Foor of che Table for the fifth Rhomb, 
and over N, $.in that Colmmn, look for 31 League? 7,, and in the Common Angle 
of Meeting, to the lefr hand, under Diftance Sailed,. you. will find Diſtance Sailed 
57 Eeagn's A C required. | 


= By the Line of Sines and Numbers. 


Xtend the Compaſſes from the Complemert-Sine 33 deg. 45, to 31 7, the Diffe- 
rence of Latitnde ; the ſame Extenc will reach from 90 deg. to 57 Leagues, 

Or, Extend the Compaſſes "from 33 4eg;"45 min: to 90; Þe ſame Diſtance will 
reach from 31 77, Leagues, to 57 Leognes, the Diftance AC, as before, C 


\ 


Say by,the ſecond Caſe in Plain Triangles, 


As the Sine-Complement of the Rhomb, 33 deg. 49 ——— "9744739 
Js to. the Diftexence of iLatirud, "7, Leagnes——— 3500648 
Ss rib Sine if 90 tag, Radji dF te Ly 600080 
To the Diſtance r#n AC JE Leagnthtb————— 3755909 
TV. Sailing won the fifth Rhomb, until 7 have altered my Latitude 
+31 £:.4 07 x dep.. 25 min. How mwh am, 1 departed from my 
firf Meridian? p nb 
As lailing from A to . W.b. . till che Difference of Latitude A B be 31 7, 
Leagues, 1 require BG ny Yepuratie froth my Aderkdian. 
| © "2y the Tiaverſe-Tibk, me 


S iti the laſt Caſe," Rnd 317, Leogmer Gver tit FA Rhowb;” in the Foor, and in 
che next Colwnsn to the lefr hand, over E. W.'is 4722 Ltagncs, the Departure 
. required, 


AV = - 
-, *# © > o 

> $35 Ti " = 
© 


By 


Caae, 1 Sailing by the Plain Chatt. 


By the Line of vines and Numbers. 
[7 Xcend the Compaſſes from the Complement-Sthe of the Rhomb, to 32 dep. 

31.77. Leagues; the ſame Diffance will reach fromn y6 te. is 4 t - -” 
the Khemb, to 47 25. Lergner, the Departare from the Meridian, 


By the fourth Cale of Plain Triangles, 


At the Sine of 90 deg. — — m—_—_— } 50 
To the Difference of Latirude A B 31 7 —— :zoro9 
So is the Tangent of the Rhomb, 56 deg, 15—=——————10175 107 
To the Departate from the Meritliati 47 #*, Leaguer—=——"2676166 


In the like manner, by che Departure from the Aferidian, you may find the Diffe- 
rence of Latitnde. 


V. Sailing upon ſome Rhomb between the South and the Weſk 57 


Leagues, 4nd finding 1 have altered my Latitude 1 des; 2< m. 
I pens urge Sug have failed | ab 


'Uppoſe I had failed from A to C (being a Rhomb berween the #+ſt and South 
$7 Leagner, and then find the Difference of Latitude 31 £7. Le agner, I deman 
the Angle B A C. | S 


By the Travetſe-Table. 
Umber 57 Le-gues in the Column of Diſtance Sailed, and in that Line or Com- 


mum Angle of beige muſt find che Difference of Latitude 31 £7, Leagner, 
at the Foot of the Table in the fifth Khomb, which was required, 


By the Line of Sines aud Nutabers oz the Scale. 


þ; Xcend the Compaſſes from the Diſtance ran 57 Leagues, to the Sine of g0;*the 
ſame Diſtance will reach from the Differense of Latitnde, to the Sine-Comple- 
ment of the Khowsb 33 dep. 45 min, 


By the fifth Cale of Plain Triangles. 
R, Open the Compaſſes from 57 Leagser the Diſtance, to 33 FAA the Difference 


of Latitude ; the ſame Diſtance will reach from the Sine of 90; to the, Sine 
of 33 deg. 45 min. the Sive-Compl. Rhonob: = 


As the Diſtance ##the Rhomb A © 57 Leagnewoe _—_— 75574 
1: to the Difference of Lacitude 31, Leagues A B—— 2501059 

So us the Sine of go deg. B ——0 
To the Compl. Sine of the Rhomb «t C 3 3d. 45 ms the Sum-12501059 
The firſ® Number ſubſtr aft _—_ 2755874 
T be Sine of the Anglem—_—_— 9745155 


The Sine- Complement of the Rhomb is C 33 deg 452 ſubſtraſted from go degrees, 
there remains che Angle of the Rhowb at A 56 deg, I9S win. which is five Points, 
namely, $. 9, b, , - We negle& ſome part of a CMinwte,which is tioe to be regarded. 


| VI. Sailing 


Salas byate DanClan7 BoorlV: 


VI. Sailing upon fort Rhomb- between the South and the Weſt 57 
Leagues, and finding 7 have altered my Latitude 1 deg. 75 min, 
1 demand my Depatture from my firſt Meridian. 


By the Traverſc-Table, 

Umber 57 Leaphts in dis Eoin of Diffante Satled, and in that Line or Angle 

N of Meeting find 3177, Leagues, and in the Colamn tothe left hand you wall 
have 47.2, the Departure from the Meridian. ” 

By the Sixth Caſe of Plain Triangles, 


-Diſtance ran A C 57 Leagyes Sum $8 Leagues ———————2947923 
Diff. of Lat. A B 31,77, Leagues Reinain 26/7; Leagues 


© Deppreats frew the Meridian B C 47 | Leagues—rnmmmmy———2651 402 


""Fttis is thus done. To the Difence run, add the Difference of Latitade, and alſo 
ſubſtra ir from the ſame,noting the Sam and Remainder ; then add rogether the Lo- 
gerithm of this Sun and Reevain, and half chat is the Logarithns of the Diftance from 
che firſt Meridian, 


 2y the Line of Numbers. 


ÞXcend the Compaſſes from the 'Diftance 57 Leagues, to 31 } the Difference of La- 
titade ; the ſame Diſtance will reach from 88 the Sam, to the Departare, as be- 
fore, 47 ; Leagner. | 
Or, Extend the Compaſſes from 57, to the Sum 88 z Leagues; the ſame Diſtance 
will reach from 31 3, t047 7 y as before, which isthe Departare required. 

All chings that haye been done by the Artificial Sines and Number:,arc done by the 
Traverſe Scale, or. Artificial Points, Halfs, and Quarters, and Tangent-Rhombs, wich 
the Line of Numbers in the Traverſe-Table; and this agreeing very well in Leagues 
and 100 Part of a Leagne. 


Caxar. IL 


what muſt. be obſerved by all that keep Account of « Ship's Way at Sea ; 
=7 ed om the trac Pont of the Ship at any time , according to the 
ain Chart. 


> \ I Might have furcher inlarged and multiplied Queſtions, bur that I chiok cheſe 
L21 ſufficient forany Ute ar preſent 3 and cherefore 1 will be brief, and come to the 
won moſt marcrial Buſineſs, (viz ) 
—*\ The whole Prafice of the Art of Navigation, in keeping of a right Reckyning, 
conſiſts chiefly of three Members of Branches. 
Firſt, Well experienced in Fadgment, in eſtimating the Ship's 4 in her Courſe 
upowevery ſhift of Wind ; allowing for Leeward-way, and Currents, 
Secondly, In duly dtimacing 5 Comrſe or Point of the Compaſs on which the 
OI made het way good; allowing for Carrents, and the V griation of the Cons- 
ajr. | , 
x - Thirdly, The diligent taking all Opporruniries of due obſerving che Latitede. 
The Reckoning ariſing out of the two firſt Branches, we call our Dead Reckoning ; 
and\ot cher Branches there ought to be ſach an Harmony and Concent, that any 


rwo 
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two being given, as you ſce by che Work, before-going, a third Concluſies may. theare 
As, Having owrſe and Diſtance, to fir 1 "; Phae, 
Or, By the Comrſe and Difference of Latitude, to find the Diftante: 
Or, By the Difference of Latitadgand Diſtance; to find the Comrſe. 

But in the midſt of ſo'many Uncerraincies that daily occur in the Pratice of N.4- 
vigation, 2 joyne Conſent in che three Particulerr, is hardly ro be expected; and 
when an Error ariſeth, the ſole Remedy to be, truſted to, is the Obſervation. of the y 
Latitude, or the known Sonneings when a Ship is near Land: agd how to redyfle the. 


Sutleving by oe optareed Lo , we ſhall ſhew. | 
I'w this particular, That about 24 


d adviſc all Sea-wen to yield unto Truth in 
of the common Engliſh Sea-Leagaes, arc to be allowed to vary, a Degree of Latitade, 
Sailing due North or South, under the Meridian ; *otherwiſe they put themlelyes to 
many Lncertaincies in their Acconnts. | | 

Furſt, In Sailing direftly North or South, where there is no Current, finding cheir 
Reckoning to fall ſhort of the obſesred Latitade, . chey take ic tbe ag Erropyr in. dir 
Judgemevr, in concluding che Ship's Way by cſtinfation or gueſs to' be too licrle, * - © 

And ſecondly, If there be a (arrent that helps ſer chem. forward, thar there is a 
_ nc berween che , obſerved and the Dead Latitude, they conclude there is 
no Cmrrent. 

Or laſtly, If chey ſtem che Corrent, conclude it ro be much ſwifter than; 10 
cruch ir is: And clus one Error commonly another. Bar uppoſing 2 Confor- 
mity to che Truch, we (hall preſcribe four Rules for correting a Single Comrſe. 


THE But firſt of all ic is moſt 
LocGc-Boar Dd, wang wrt nf 

_ , our 
n + by the Log-beerd, ulallo by 
o The firſt Colamn is' for 

g og Time 
x 6 6 6. The ſecond for the Ship's 
Courſe, 


Our Engliſh or Italian Mile by which we reckon at See,.\conrains 1000 Pacer, 
and each wn {Tt cud! corey, Fae 13. laefney the 228: yage = 6 ADR 
Log-line : 


41 } Feet, and ſo,much is che ſpace berween the Knots upon 
V 
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Knots as the Ship "tans in half a Afiaxte, ſo many Miter ſhe Sailech in an Howr ; or 
ſo many or 5m and ſo many Miles ſhe ranneth 1n a Watch, which 15 four Hoers, rhe 
time nav Hh half 'the Company belonging to the Ship warcherh ar orice by rurns. 


EXAMPLE. 
1 | 


LNige Knots in half a Afiute; is nine” Afilet in 3n, Howr, which is nine Leagues 
and nintAiles in's Wurch, which' is 12 Leaguer or 36 Miles in all.” ' Every "Noon, 
after tht Maſter Muter having obſerved the Smz's ,Mtirnde, or every Day at Noon, . 
they take the Reckoning from che Lag-buard, and double the Knots run, and chen dr 
vide the Produf}, which'is thenumber of Afiler run, by three 5 the Quotient is the 
Leigaertan fince the former Nog.” "Or elſe add up the Knots, -and multiply them 
by 2; and divide by 3, you have the'fame : Bur be fore it is all upont Conrſe, We 
traue the Log every two Howrs, agd we never exptefs'the Conrſe neartt than 5 a Patne 

thie Conmpeſr. | 
mar = ry gives fall fatisfaRtion in his Seamen's Praftice, by his own 155 
Thir i 'bvur ordinary Praftice at Sea,” we cannot, if we will yield" Truch the Con+ 
que, llow 1cfs than 360000 of our 'Enpliſh Feef to' vary one” Degree of Latitade 
upon the &erth, in failing Neth or Junk under any Meridian.” According to this 
Meaſure, chere will be in a Degree 687, of Miles of our Statute-meaſwre, each Aſile 
$136 et; and by the common Sea-meaſwre, F000" Feet to a Mile, 'there will be 
72 Miles or 24 Leaguet in a Degree, which we will rake for crach. 

Now'if you world have ſhewn the Adller of a trift Degree, allowing 60 to a De- 
gree the Miles muſt be enlarged proportionally, and the diſtance berween every one 

| the" Knots muſt be 50 Foot ; as many of theſe as run'oat m half a Minste, fo 
—_—— or Minutes the Shis laileth in an Howr ; and for every. Foot more, you 
you 


the ro partof a Mite. And ſo.if youwll work the old way by Leagnes, 
reduce by Avithmetick, into a Degree, and 1900 parts of a Degree 5 
or Miles or Minutes may. ſerve, For I have ſeen no Chart that the Aeridiaen is divided 
into more parts than 6 times 10, which 1s 66 Minates; of Mercator 's Chayt 20 times 
3, 'which1s 60: So the ſmall Divifens on the Dutch Aercator's Charts, every 3 is 
a Mile or Minute, which is near enough-for any uſe at Sea z and theſe Degrees are 
not above ; an Inch upon the Equator. 

Sailing Eaft or Weſt berween rwo Places, and uſing a Log-l:ne that hath a 
Knot at every 7 Fathomr, and to reduce it into ſuch Afiles 60 ro a Degree, each con- 
taining 6000 Feet, the Propertion in Number of theſe two is this, A7'6 ts 5; for 
6 Knots of 7 Fathems makes 5 of 83 Fathow, or 50 Feet. Admit.a, Man keeps a 
Rechoning of his Ship by a Log-line of 5 Fathoms, and by it find che diſtance of cwo 
Places 152.4 CMiles, or 508 Leagues, and would know the diftance by a Log-tine 
of 50 Feet to2 Knat, or 6000 Feet ro Mile : Say then by the Rule of Proportion, 
A16u4to5: SO 1524 to 17230 Miles, whereof 60 es make a Degree or 20 
Le . A ; Woe 
ext we will work thie Conrſes of. the Log-beard, and by ic find the difference of 
Latitude, and departure from the firſt Aeridian. | 

A Ship being in tit Latitude of 47 deg. J0 wii. N#th, and Longitade 00 degrees, 
che firſt Comrſe of the is 5. 8.6. 5. r6-AMfiler, and S. S.#. 13 Ales, 
E.b.N.1$ Miles, ad "N.b. E.; E126 Miles, N.N.W. Ws Miles, and W. 
N. W. 18 Miles, and'8. E. 6. $. 18 Ales, $.$.W.1s Miles, 8.9.6.8. 12 
p— 18 Ales, 8. E.18 Miles by the Wind, the Wind at W. S.W, and 
E.'S.'E:" The Shi made two Points Laard-way on the two laſt Conyſe. 

| I demand che Difference of L&itude, and departure From the Meridian the 
| laſt 24 Hears, and the Latitude I am in, 
\ There are feveral ways to work Traverſat; but the moſt neceſſary and readieſt is 
by the Traverſe-Seale, und: the following Table ; the firſt is to the 16 pert of a 
Tb the Tae 100 pert of a League or Mile. We ſhall work the for- 
mer ' 


t by the Tables | 'and you at leifure work it by the Tra- 
tayſe-Seale, find the neer agreement of both withour any enſible Error. 


. 
w * , 


You 
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You muſt pur 


305 ' North. | South. | Eaſt. | Weſt, | _—_ _ Comrſes 
C Adil as ny =9 as mace . 2g upon 

__ ”Y ſailed. S © 8 - Q 5 9 © each Point of che 
o " a bo Compaſs , and the 

Poe 3 EY po ber of Miles © 

S. E. b. S. 16 13 zoos 3g r Wy - 
C&S. W. 12 112 O1 04 97 Leogees you find 
E. b. N. 18 [03 .g1 17 65 ſailed on them by 
N.b. EE. 16 [15 31 04 64 _— Ow ; = 
N.b. W.5W]} 15 [13 23 07 ©7 an. man $A 
W. N.W. 1s [06 $9 16- 63 have done in. this 
S. E: b. S. 18 14 97|10 00 Table: then accord 
© SW. 5 13 - 86 os 94) 8.0 the Rhimbs, 
S.W. b. S. ht o9 98 06 67 look in the Table 
SW:W.S.W.}- 18 os B89 IP" + —_— for the 
;S.E: E.SE- 20 RS: 06 B89[26-267)____ Cans Coley and 
Sum of al 38 94/77 90157  gijs7 61] tit Diſtance in 
Subftraft lerſt | 38 94/57 61 | Miles or Leagues, in 
—_—_— F Lens 38 96100 30| = nght hand or 
” | iD is in 6 fr hand Column 5 
| The Latirude the Ship is in « 46 d. 49 m.} On z 
wo ans The Courlc made « South almoſt. and count the four 


wm Points and Quarters 

in the head of the 
Table, and the four nex: the Eft and Yeft, from the lefr hand to the right hand, in 
the foot of the Table. 4 | 

Put down in four Columns N. S. E. VV. and nnder put what anſwers each Poine. 

Ar for Example: The firſt Conſe failed is three Pats from the Meridian ; 
namely, 8. &. b. $.” under that Collwn''T count 116 Mites , in the fide, and, find 
againſt it 13 7, 2files Somthing, and 8 7, Miles Eafting. I put ic downin the T6 
ble in its place, 13. 30 nnder South, 8, 89 under Ef. In the like manner you 
muſt do by the reſt. Likewiſe the laſt Cowfe ſailed SF, E. bur by reaſon of 2 Points 
Leoward-way, it is but E. S; F, that is, 6 from the South; cherefore I reckoh them 
in the Foot of the Table, and right againſt 18 I find 06. 89 Siuthward, and 16. 63 
Eaftward, which you may put down as I have done in the Table, In the like manner 
you mult do if your Comrſe were North or VYeſting. This is [6 plain it needs no far- 
ther Precept. 

Then add upthe S»mws in cach Colmmn, and ſubſtraR che leſſer our of che greater, 
the Remainer 15 the Difference of Latitude and Depatwe : As I find that the Ship 
hath gone bur 38 7, Miles to the Seuthward, and the Latitnde (tie now is in is 46 
deg. 49 min. and the Exftward but 20 parts of 100 of a Mile : Therefore her Conrſe 
is neer South (he made good the laſt 24 Howr:. 


— 


——_—— 
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A Pormal and Exait Way of Setting down and Perfetting 4 
Sea-Reckouing, | 


tonag 

His being the moſt neceſſary Rule in this Art of Navigation, How to keep an # beft ſer 

Exalt Reckoning; Although the Courſe and Diftance cannot be (o truly and __ 

certainly known, as the Latitwde may bez yer we maſt endeavour in theſe after 

alſo to come as neer the truth as may be z the rather, for chat ſome Reckoninge muſt general 
neceſſarily depend wholly upon them. Therefore we come now to ſhew an Otderly true Sea- 


and -Exact way; of Framing and Keeping a Reckoning ar Sea; for which purpoſe I © 

have *inſerted this Table following, which thewak hw nach a Ship is more Nur- - 

therly or Somtherly, and how mach Eafterly or VV eerly, by failing upon any Po 
V 2 


int Circle Sail- 
. Or ing, 
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or Qwarter-point of the Compaſs, any diſtance or number of Ailes or Leagner propo- 
ſed. 
Mr. Norwood many Years fince laid the ground of making this Table, after” this 
Proportion, [ As Radius & in Proportion te Diſtance r#n : So « theSine-Complemenc 
of the Rhomb, to the Diſtance of |North or South : And_ſo # the Sine of the Rhomb 
to. the Diſtance of Eaſt «x Weſt as yot! may ſee by the firſt and ſecond Caſe of 
Plain Triangles. 

Therefore for every Point and Qwarter-point from the eAMeridian, there are fout 
Colmmns: In the firſt chereof is ſer down the number of Leagues or Miles ran or failed 
npon that Point or Quarter-point of the Compuſs ; The ſecond ſhewerh how much yor 
have alrered the Letitade, that is, how much you are more Southerly or Nurtherly, by 
running ſo far upon that Point or Quarter-point 3 The third ſheweth-how much you 
are more Eafterly or Weſterly, by running or ſailing that Conrſe and Diſtance, as you 
have been before directed. 

Note this, The Numbers ſet in the firſt Colamm from I to 10, are allo to be un- 
derſtood from 10 to 100, or from 100 to 1000 : and the Figare of the fourth place 
anſwers to the Figure in the firſt. 

As, Suppoſe a Ship fails away Sewth 5 2 Point Weſterly 173 Leagues or Miles 5 we 
- Sad is Number thus. Look = _ 

r{t Colnmm for the 4 Point, or + the Cours Diſtance. [Sonthing. \Welfind 1 
Rhomb from the Meridian againſt 16 is Sour Wan o_ ar 
ſomerumes made uſe of, and underſtood to 70 697 68 
be 01h find in the L_ =_ againſt 2 29 2 
it 995 (or you may have e Number es 8 
pig wud e Foot of the Table, ILAMES 
omitting the laſt Figare} and then in the 


third Column you may ſce 98 ; allo ein he or 7, there is 697, and in the ſecond 


68; and in che third againſt chree in qhe firſt Column is 29, in the ſecond is 
2 and 2, which is dmofhy,; therefore I put down 3. 

Theſe ſummed up as in the Table, ſhews that the Ship ſailing upon the firſt half 
Point from the Meridian, as namely, $. 4 W. is to the\Southwards of the Place ſhe de- 
parted 172 7, Leagues or Miles, and tothe Weſtward 16 Leagues and 5. If you 
defire _ Exactneſs, you may uſc all the Places for the greateſt Number, which is 
I00, (vis. 
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A,Traverſc-Table for every Point, Halt-Poinc, and 
100 part of a League or Mile; which gives the Difference of Lat, and D-parture from the Meridian. 
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As for Example. 


PE — Beforegoing, if you take all che Numbers 

100 | gg95t | 980 | ; hs Table, they will ſtand as here appear- 
70 .| 6g66 | 686 eth, where the Seutherly Diſtance is 192 5 

— 3 299 29 | Leagwes, and the Weſterly is 16 2, Leagner. 

Leagues, (17 : 31172 :16] 16: 95] Bar I hold it more convenient to omit the 
| laſt Figre to che right hand, and ſo take the 
Tenths, as in the ſecond Example; and then in all chings it will agree with the Tra- 
verſe-Sgale, on which if you exrend the Compaſſes from 100 co 73, the ſame Diſtance 
will reach from che firſt 5 Point next the Line of Numbers, to 172 5. 5 and from the 
half Point of the Weſting, to 16 2; Leagnes, as before. - 

As alſo, If you exrend the Compaſſes from 172 *; che Difference of Latitade, or 
from 72, to 6 4, which ſtands for 16 7, on this or the like occaſion, and apply 
this Diſtance from 4 Points on the Tangent-Line of the Scale, and the other Point of 
the Compaſſes will reach ro 4 Point, which is from the South Weſterly, as before. 


| —_—_—_—__ 


$S.: Weſt. 


Now for the Point and + Points reckoned at the Bottom, it is thus. 


Admit a Ship ſails 57 Leagues or Miles North-H:ft and by Wif, or the 5th Rhomb 
from the Meridian 5 1 would know how much Iam to the YYVeftward, and 
how much to the Sonthward. 


Therefore look in the bottom of the T@ 


|_Difexce | 3 Rhomb. | 3 | ble for the 5ch Rhowb, and in the Side for 
[N SJE | g7 Leagues or Miles, and in the Line of 
Meeting over = _ — you have 
r 47. 39 or 47 +. for the Weſting, and 31.67 
$7 | ts wy or 31; almoſt for che Northi . 

— —_— Now had you been to find the Nerthi 
po fE ws 4 — and Weſting of the third Rhowb Frome 
| h [_5 Khomb. | BF Meridian, "as N. W.b.N, to $7 Leagues di 


| ſtance, the Nor1bing would be 47 4, and 
the W-ſting 31 7, as you fee ſignified by the -Letrers N. S. and E.W. at the head of 
the Table, and North N. $. under E.W, at the foot of the Table. This is fo plain, it 
needs no farther Prerept. 

Or by the Treverſe-Scale, Extend the Compaſſes in the Line of Numbers from 10 
or 100, to 57 Leagses ; the ſame Diſtance will reach from 3 Points in the next Line, 
with 5 Points of che po Weſting, to 47. 4 Leagues or Miles; chat Diſtance 
will reach from 5 Poines in the Line of N, and $S.. to 31. 7 Leagaes, as before. 

And the Compaſſes extended from 47 4,, to 31 £ on the Line of Numbers; the 
ſame Diſtance will reach from 4 Points in the Tangent-Line, to 5 Points from the 
Meridian, or 3 Points if the Caſe fo required, as if it had been N.#.b. N. The 
like doinall ſuch Qucftions. 

. Likewiſe by che Traverſe-Scale, Ler the Conrſe be given N. W.b. W. and Departwre 
47 &, To find the Diſtance and Difference of Latitnde. 

Extend the Compaſſes from 5 Points in the Line of E. .of the Scale, tothe De+ 
pertare ; the ſame Diffance will reach from 19 or 106 in the Line of Numbers, to 
$7xhe Diffance; And alſo from 5 Points in the Line of N. $. to 31 {; the Diffe- 
rence of Latitude. I make this plain by the Scale, by reaſon the Compaſſes and the 
Scale, are more portable than the Book and Table. 

A larger Example I will give you of che Tables and Traverſe-Scale together, 
whereby you may perceive, That the Art Numbers, Paints , and Quarters 
agree in all things with the Table 3 nay, I hold the Scale the beſt of the two, tor the 
ready allowing for Yariatien, and for Currents, which is done. by removing the 
Compaſſes from one Point or Diſtance to another. Now let the Q#eſtion be this, 


.X Suppoſe 


_—— > —— —— 


 Suppoſea Ship ſail from the Iſland of Lundy, iv Latitude Ft deg. 22 min, Noth, 


and Longitude 25 deg. 52 win. to the [ſtand of, Barbadoes, in Latitude 13 deg. 10 mig, 
Nerth, and Longitude 332 drg. 57 min. By the Plain-Chart, Difference ot Latitude 
is 764 Leagues, and Longitude 1059 Leagues, and I fail rhele ſeveral Comrſer, (vis) 
S. S.W, W. from A; to B 400 Leagges, S.#:b.S.;W. t25 Leagues, and S, 
180 Leagues, and S.W. b. W. 4 Weſterly 190 Leagnes, W. 8.W. 146 Leagues, and 
W.b.S. 159 Leagues, and South $ Leagues 7 7; : All theſe Comrſes and Diftances I 
ſet down as followecth. In the firſt Colamn is exprefied che Days of the Month, and 
Diſtance failing upon cach Conrſe ; The ſecond, the Dy of the FYeek; The third, 
the-Cowrſe failed ; The fourth, the Diſtance from the Meridian ; The fifch, che 
Place and Point of cach Courſe by Letters, The ſixth, che Diffazee ſailed; The (e- 
yenth, cighth,. ninch, and teach, the Northing, Southing, Ea Ping, and Y/efſting, 
which is the Difference of Latitude and Departsre from the Meridian in Far, - 
Parts ; The cleventh Column is che Latitade 5 The eweltth, che Longiende 5 The thir- 


teenth, the YVartation of the Compaſs. 


+ £3 


Diſt ance 


bl 
7837, (35: 11 


27S 


dep. min. 


nam cred BM 
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Latitude of Bar- 
badotes. 
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This done, add up the South Column, which Sum is 763.2 Leagnes ; which redu- 
cd into Degrees, by dividing by 20 and multiplying che odd Leagars under 20 
by 3, and adding the Afinwees in the Tenth, you will find the Difference of Lati- 
dude in Degrees to be 38 deg. 11 mix. which ſubſtraftcd from 524 deg. 23 win. there re- 
mains 13 dep. 11 min. the Latitndg of Barbadoes. 

Add up che Sum of the Weſt Calunny which is 862 Leagnes ; that converted in- 
to Degrees, is 43 drg. 6 min. SubſtraR thar from the Longitude of the Iſland of Lux- 
dy 3 it you. cannor, add toit 360 deg. So 25 dey. 52 min, added to 360 deg. makes 
385 deg. 52 win. Then the Difference of Longitude ſubſtrafted from it, 43 deg. 6 a, 
there remaivs 342 deg. 46 min. the Longitude che Ship is in. 

You muſt nore, The Degrees are ſuch chat 60 Miles or mia. makes a Degree of 
Longitude or Latitude, or of a Great Circle. 

ore, The day. we fer ail, we pat down the day of the Month and VV, eek , the di- 
re&t {owrſe ro the ' Port we are bound to, and the Place marked with two Letters, as 
| in 


Car. LV.”\Sailingbyrbe Plain Chart; 


— — 


in this Table A for Lundy and K for Barbados; and allo under Diſtance, the vumber 
of Leagues pon a ſtraight Courſe ; and under Northing and $ outhing, the Difference 
of Latitude in Leagues and Tenth Parts ; and nnder Latitude, the Latitude of the 
ewo Places; and under Longitude, the Longitude of the rwo Places, and alſo the Y «- 
riation of the Compaſs from whence we ſer our firlt ;, which you-miay ſee all plain in 
the head of the T able, in the Commun egle of Merting with the 24. of "April. 

And remember, You have the Latitude and Longitnde giycn youz therefore by it you 
muſt figd the diret Rhowb and Diftance, as you haye been ſhewed by the ſecond and 
fixth Caſe of Plain Triangles. 

Now if you would ſer down this Reckoning on the Plain (þ:rt (everally, you muſt 
extend your Comp-ſſes from one of the Parallels of Longitade, to the Latitzde you 
are in; as allo rake off ſo many Leagues of the Meridian Line, as your Departwre 
hath been, reckoning 5 Degrees for 100 Leagues, and every Degree for 20 Leagnes. 


A: for Example. 


Suppoſe we would ſer down the firſt Diſtance of South and Weſt, Extend 'your 
Compaſſes from the Parallel of 40 deg. to your Latitude you arc in 33 deg. 44 min. And 
alſo excend another pair of Carpal on the eFquinattial, if chere is one divided ; if 
not, on the Meridian, which is all one; and 15 7 16 drg.. 26 min. by one'of the 
Parallels of the Meridian: or take off 188 Leagwes *., which is 9 deg, 26 min. the 
Difference co the Weſtward from your firſt Meridian; and fo lerche Compaſſes of: che 
Difference of Latitade ran upon the Parallel of, 4o deg. and the ocher Compaſſes with 
188, or 9g deg. 26 min. on one of the Parallel of Nerth and South, une meer. 

kt; 


in the Point B: (And fo add the Meridian-difference of the ſecond Place to 
and the Difference of Latitude of che ſecond Place, ſubſtrat from the firſt, by 
you arc going from the North Pole toward the South or e/£quater,). As for your De« 


reaſon But add the 


grees of Longitude, you muſt know whereyou begin the firſt Aeridian; and 23,you,of Lati- 


goto the Weſtward ſubſtract the Differesce of Degrees of Meridians, and as you-fail 
to.the E-ftward add the Difference of Degrees, and you have the Longitade in Degrees 
where you are. walranal ts Lol 
7 So ” bn this may ſuffice for a Preſident, to lay down on your Draught or Bl 
Chart the Point of the Place of the Ship, by the Meridian-diſtance Difference 0 
Latitude; and as you have been directed , fo are the Points C, D, FE, F,G-{ down, \ 
Fo that you need not peſter the Chars wich Rhonb-lines, as formerly z but rake the 
Difference berween the Latitude and Meridian-diſtance off the Line of Numbers, and 
apply char Diſtance to the Tangent-line of Rhombr on the Traverſe-Scale, _ that 
will preſently ſhew you the Point or Rhemb berween any rwy Places aligned. 

The drawing of the Plain Sea-Chart, and the way of failing-chereby, is the moſt 
cafie and plaineſt of all ochers: And chough it be fr co. aſe only 1n Places ncer che 
e/£quinettial, or in ſhort Voyages, yet it will ſerve for a good IntroduRtion to the 
other kinds of Sailing. Therefore we ſhall not loſe our labour i for -in all kinds of 
Sailing che ſame Work muſt be obſerved with forae caution. 


——_— 


x6 The PlainSea-Chart,and howtomake it. B.IV. 
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Fuſt make the Square A $T B, of what length andbreadch.you 'pleafe and / divide 
each Side into as many equal Parts as your occahowrequires; and thtn-draw ſtraight 
Lines through theſe Parts, croſſing one the other at Right Angles, ſo making many lit- 
tle Geometrical Squares, each of which may contain one Degree : bur I have made 
this, by reaſon of its largeneſs; to contain 10 Degrees. Note, That the Degrees of 
the Meridian at the eAgquinettial arc all of equal diſtance to the Poles, which is a 
groſs Errer, which ſhall be ſhewfi in the following Diſcourſe. Sothat you may make 
the eMeridian-Line in your Chart 25 deg. 52 min. to the Weſtward of the Meridian 
of Lundy: Or you may divide the rwo Sides into Degrees as far as you think fir, 
and -r c the. into 6oP arts, which is the old way ; and I know moſt Mariners 
will not be direted a new way of dividing the Degrees each of them into 10 Parts ; 
ſo each Part will contain about 2 Leagues ; and _ divifion of double Leagmes is 
near enough for the Marizers uſe. You may ſuppoſe each of theſe Parts to be ſab- 
divided into 10 ; ſocvery Degree will contain 100 Parts, which is a very ready oy 4 
# you keep your eMccount by Arithmetick,, by Decimals or 10 Parts. Thus is {0 
plain, irmeeds no further Precept z therefore we will proceed to the uſe of it. 

Now your ſeveral Comrſes and Traverſe-Points arc laid down on your Chart, _ 

| Luend) 
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Landy at A, to Bhe firſt,ſecond to C, third to D, fourch to E, fifth to F, the fixzh to 
toG, which is the Pojing.che Ship is in when you 5 

764 Oo caſt up this Reckoning. Now to know how far 1058 

763 o8 you are ſhort of the /ſland by the Plain Chart, $62 

coo oz fubſtratche Sum of the South Column 763. 196 Leagnes 
from che Difference of Latitude 764 Leagues, ſhort of Barbadoes at G, 

and you will find you are bur 7, parts of a Leagwe to the 

Neothward of your given Latitzde, which is- nor ta be regarded ; and alſo ſfubſkrat 

the Swm of the Weſt Column, from the Difference of Longitade, and the Remaznex is 

197 Leagnes, which you are ſhort at G of the Barbadoes ; and being in che Latitude 

of 13 deg. 11 min. the Iſland bears'off you due Feſt at K : So that von ſhouldfſail 

197 Leagues on that Point Weſt, betore you ſhould be arrived at your Port by the 

Plain C hart. 

But by the true Sea-Chart you are arrived at' Gr, which is the land of B. 


\ 


ihbadoes : The Errors 


For the trac Meridian-diſtance 1s bur 865 Leag nes bect /-.11 Lundy and Barbado's, and of the Plain 


the Plain Chart makes it 1059 Ltagner; and the trac Courſe trom Lundy to Barks 
does is but 48 deg. 34 min. which is S, W.a little above a quarter of a Point Weſterly, 
and the Plain Chart makes it 54 deg. 12 min. 5, W. which 1s above 4 of a Poindz And 
the trae Diff axce is but 1153 Leager, and by che Plain Chart it is 1366 Leagues. 
By this you may plainly perceive, that no Iſland, nor Cape or Head-Land, can be 
truly laid down 1n the Plain Chart in its crue ſciruation, but near the eAquinotial 
only, and near about the ſame may be uſed without ſenfible Erfor, becauſe" there 
only the Meridians and Parallelrare equal; but on this fide or beyond the «Aquino 
fial, there 1s Error :commurted proportionally to the Difference of the Meridian an 
Parade! : thar is, The true Diffcxcnce at. Longitude found our by the Plain Chart, hath 
(cine propornon c rhe crue Difference of Wengitude, that the Parallel hath to the 
24x11.” "Bot mt 77 ill noth __ from this plain eafie way 6f 
in have ic plaiþly demonſtrated to them by us: © Bur 
| iling, finfl the Credit and Benefic of it; to' the 
ſhagif of thoſe thar are ſcgÞſtinate, conceirgd, and grounded in Ignorance. * © © ©* 
| _Bl in che following4 
<h&& the Inzenious Me 
bf IS Y oage, to findy 
ang*hnd pur it azfthe Head of his Jowr 
| alting,#&he relt of his Voyage ; 
& Chart madgy according tothe Globe. 


l, as you fee in the Table, he hall uſc 
& he ſhall have dire&ion how to uſe ir 


r ſomerhing more of this way, accord- 


my Prom 
- SE80 _ OW 
P— f AR _ —_— 
; 4 4 
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F, WU : wy - 
ms) i (orrelt The Accotit, when t Latitude differs fins the 
CE en 


I FE are come now to make good what was promiſed in the ſecond Chapter, 
to preſcribe four Precepts for c vg a Single Courſe. 
I ſhall be brief, in regard Mr. Collin, in pag- 32. of his CMariner's 


Stale new Plained, hath imitated Matine a Hollander, a Latin Author, in cheſe Exam 
ples; bur good Rales, the oftner wrir, che morethey ger. | - 


The oſt E XAMBLE- 


T* a Ship (ail under the CAeridien, if the Difference of Latitade be leſs 'by Eſti- 
4A. mation, than- it is by Obſervation, the Ship's Place mult be corrected and calar- 
ged under the Meridien ; and the Exror isto be impuced eicherto-the Judgmenc- ip 
eſtimaring the Diffance run, in making it t60 lirtlez or if the ſaid\Difence beieſtimn- 
ted by a ſound experieuced Juggment, iris co,be.ſhppoſed you em ſome yu—_ 

TT Admit 


is8 How to Corre@t the Dead Reckoning, Boox IV! 


Admit a Shjp fail from A, in the Latitude of 36 deg. dire&tly South, 70 Leagner, 
or 3 deg. 30 min. and by Eſtimation 15 at B,bur b Obſervation he is in Latitnd , 32 deg. 
The Reckoning redtified, che Ship's Place is in the Point Cy bar. it the D.fferente of 
Latitnde be more by Eſtimation, than it is by Obſervation, che Judgment may err, 
in ſuppoſing the Diſtance run to. be too much. In chis Caſe, che Diſtance 15 to be 
ſhortned, and the Corre&ion muſt be made according to the Latitwde obſerved nnder 
the Meridian. | 

Admic a Ship ſail South from A, in the Latitwde 36 deg. untill ſhe have altered her 
Latitnde 3 deg. 30 min. by Eſtimacion being at By in Latitade 32 deg. 30 min. and if 
the obſerved Latitade be 33 deg. 00 mine the Ship s Place correQed 15 ar C, and not 
at B, 


OUS W'8 


-Uppoſing no Current, If the Dead Latitude differ from the Obſerved Latitude, the 
g = is in misjudging the Diſtance run, which 1s to be made longer or ſhorter, 
as the Caſe requires. | "I" 

Admit a Ship ſail from A, $.S. E. 4 Eafterly 70 Leages, and is by Eſtimation 
atÞP in the Latitade of 33 deg. butif the obſerved Latitude be 32-deg. 30 min. ad- 
mit at B, chen a Line drawn through B, parallel co N A, croſſech the Line of che 
Ship's Courſe at Q , which is the Corre&ed Point where che Ship 15: So chat che Di- 
france is inlarged 16 Leagues 2, the whole Diffance A Qis 82 Leagues 7.. 

The ſame manner, If che Ship 
had: failed .94" Leagues on the 
ſame. Cowrſe, and by Eſtimation 
were- at the Point R, in the Pa- 
rallel of 32 deg. and by Obſerva- 
tion the. Latit#de were found to 
be 32 deg. 30 min. In this Caſe 
the :Ship's Diſtance 1s to be ſhort- 
ned , by drawing the foreſaid 
Line B Q parallel co N A; and 
it will croſs the Line of the Ships 
Conrſe at Q_, the CorreRted Point 
where the Ship is. 


By the Traverſe-Scale, 


Xrend the Compaſſes from 
100, to 94 a ſame Di- 
farce ill rexthfrom, 2:4 Prints, 
to 82.5. Leagues in the Line of 
Numbers. 


Rur xz 1, 


po there is ſome Current, and you can depend upon the Obſerved Diff-rence 
of Latitude, and Log-diftance, as both truc ; then the Error may be imputed 
co the Rhowb, which alters Bl replon of the ſuppoſed Carrent. 

Eſpecially when you fail m *Ripwbs neat che Eaft and Weſt 3 for then if the Dead 
Latitade differ from the Obſerved Latitade, the Error is tobe imputed cither wholly 
t6 che Rhomb, or partly to the Rhomb, pactly to the Diſtance. | 

- - Tf wholly coche Rhowb, then retain the obſerved Difference of Latitude, and' Di- 
* ſtance by Obſervation, and thereby find the Depertwre the Meridian, by draw- 
-mg.4. new Khomb-line. 

Bur if your Judgment would allot che Error partly to the Rhomb, partly 5 rhe 
ny Diſtance, 
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Diftance, keep the obſerved Difference of Lagitade : And for the Departure from the 
Meridian, let it be the ſame as was by the Dead Reckoning. 

Suppoſe a Ship (ail Eft by South; a Point Sontherly 73 Leagner, from the Latitnde 
of 36 deg. from A to M, and by. Dead Reckoning ſhould be in the Latitude of 3 5 deg. 
If che Obſerved Latitade be 35 deg.'20 win. which is at S; In this Caſe, if che Error 
be wholly imputed co the Diſtance, the Line $ X being drawn parallel to N A, would 
cut off or ſhorten the Diſtance as much as the Meaſure MX, which is 26 Lragw's ; 
which becauſe it ſeems abſurd and improbable, is not co be admirred of : Wheretore 
anpating che Error to the Rhomb only, place one Foot of the Exitnc AM inS, and - 
-with che other crols the Line N AatL 5 and fo-is-A L the Departure from the AMeri- 
dian required ; whereby the Rhomibline, if ic were drawn, will be ordered to paſs 
through F rhe. Croſ7. | 


By the Traverſe-Scale. 


T* you extend the Compaſſes from 100, to 72: the Diſtance ; the ſame Extent will 
reach from the Difference of Latitwde.by Obſervation, tothe true Rhomb, which 
isalmoſt Eft by South: and if you apply that Diſtance to one Point on the Line N."S. 
of the Scale, the other will reach to the Departure required 70 7, Leagues. Which 
15 far betrer chan the other way. : 


The Fourth PxECEPT, CaAsh, f EXAMPLE. 


| a Ship ſail Eaft or Weſt, and the Dead and Obſerved Latitnde doth agree, the 
Reckoning cannor be corrected; bur if they differ, the Error will be partly inthe 
Rh.mb, and partly in the Diſtance + In ſuch a Caſe keep the Meridian-diffence, and 
the Difference of Latitade is the Diſtance you are gone to the Northward or South» 
ward ot the Eaff and Veſt, 


By the Traverſe-Scale. 


X:end the Compaſſes from 100, to the Diſtance ſailed 3 rhe ſame Extent will 

reach from the Difference of Latitude by Obſervation, to the true Caurſe : So 

thar you may in a momenc do all cheſe Queſtions and Caſes by the HOG 

and Line of Numbers and Artificial Points and Quarters thereon. If you have bur 

the perfe&t Uſe of it, I know there is no Inſf&rument whacſocver more ready to reſolve 
any uſcful Qeftion, and corre your Rechoning. 

Laſtly, If by frequent Obſervation you find che Ship is {till carried from the Eff 
or Weſt, cicher Nurthward or Seuthward, you may conclude ſome Current to be the 
cauſe thereof : Keep the Diſtance by Dead Reckoning and Obſervation, and the Diffe» 
reyee is che Diſtance from the Parallel. 


We will not multiply roo many Examples, but rather adviſe the ry nay ro 
make uſe of ſuch as his need ſhall require ; underſtanding what hach ſaid, 
will be advantageous to the Prattitioner. 
CnaAPe. V. 


How to alley for known Cuttehts, .in Eſtimating the Ship's Courle 
4nd Diſtance. 
His Subje& hath been largely handled by Mr. Narweed , at the end of his 
Sea-mans Praftice; and by Mr. Philipy, in his Advancenvent of it 


[| e 54, to 64. As alſo how to find them our by comparing the 
head Bd the Reckoning outward, which was keptberwixe two Places; 


ation, 
ere- 
fore 


460 


R. How roallow for-known Curretits. BooxIV. 


mil, 
South $ 
Current 3 
Goes a head 5 5 

mil, 
Current $ 
Ships Way '2 
Falls a ſtern 5 


fore I ſhall be brief, and demonſtrate by Scale and Compaſs; what they have done by 
Tables. Sv b | Ny 

Firft, This is cafie to be underſtood, If you ſail againſt a Carrent, if it be {wifter 
than che Ships way, you fall a Stern 3 bur it it be ſlower,you ger on head ſo much as 
is the Difference berwecn the Way of the Ship, and che Race of the Cwrrent. 


EXAMPLE. 


If a Ship fail 8 Miles South in an Hewr, by Log or Eftimention, 2 it a Carrent 
that ſets North 3 Miles in an Hour, chat ſabſtrated from 8, Jcaves 5 Adile an How: 
the Ship goes a head South : Burif the Ship's way were 3 Mile an Hover $ outh, 2cainſt 
2 Current that ſets $ Mile an Howr North, che Ship would tall.5 cIfiles an Hour a 
Stern. 

Admit a Ship rans Eaft 4 Milezan Howr, end the Carrrent runs alſo 3 Alles an 
Howr, What is the true Motion of the Ship ? Anſwer, 7 Miles an Howr a Head. 

Admit a Ship croſs a Current that ſers North E«ſt-by-North 4 Miles an Homr ;.che 
S$hip fails in a Watch, or 4 — 9 On v4 by Nyrth, and in two Watches more 
the ſails T3 Leagwes E.N. E. c Compaſs. | | 
- Now it 4 rotaired ah. Carle and Diſtance the Ship hath made good from che 
firſt place of ferring out from A. 

Firſt draw the Right Line AL, VT 
then wit the Chord of 60 Deg. 
deſcribe the; @aadrant on ity to 
be ſure take go deg. off the Line 
of Chords, and lay it from-N co 
O; then draw che North Line 
A P; .chen fer off che Ship's firſt 
Comrſe one Point from the Eaf 
from N to G, and draw the Line 
A G, and from A to Blay off the 
firſt Diffance g Lragues : Then 
prick off the Conrſe of the Car- 
rent, being 5 Points fromN to F, 
and draw the Line A F, being 
the Courſe N.E,b. N. of the 
Carrent, And, becauſe che Car- 
rentifs 4 Howrs ſets 5 5 Leagues 
_— in - own Race, there- P \ 
fore draw the Line B C, parallel _ - a_— tr + 
to AF, that is, rake the dd Norght 3 - LA. 
Diſtance rom Bro AF, and 7 
ſweep a fmall Arch, and from Bro the upper Edge of the Arch, draw the Line B C 

thereon , put from Bro C 5 ; che Currents Motion, and draw the Line A C, which 


| ſhews the Comrſe the Ship hach made good the firſt Watch. 


' Now for the ſecond Conſe, draw CH parallel to the Line AL, and with the Ra- 
dixs or Chord of 60 deg. upon C a5 a Center, draw the ch HZ, whereon prick 22 
deg. 30 min. or 2 Points for E. N. E. for che Ship's ſecond Courſe from the Eaft 3 and 
draw CZ, whereon prick down the Diſtance ſailed 13 Leagues from C to D z then 
draw DW parallel to A F, as you did BC; then becauſe the Carrent ſers 107 in 
two Watches, therefore prick down 102 Leagues from D to W, and draw the Line 
AW; which being meaſured upon the ſame Scale of an Inch divided into 10 parts, 
ſhewithe Ship*; dire Diftance is 35 £, Leagues 5 whereas if there had been no Cur- 
rent, the dire& Diſtance had been A R 22 2, Ledgnes : Then meaſure the Arch N E, 
and you will find it 35 deg. which is a little TS 3 Points from the Eaft. So the 
Pains the Ship hath made good is North-Eaſt-by-Eaft 2 lictle Northerly; whereas if 
there. had been go Carrent, the Comrſe had been N S, that is, Eaſt and by North 7 
of a Point Nortberly, and had been ar R, but now che Ship tsar W, therefore di- 
Nant'from it equal ctoRW 15 £ Leagner, The prick'd Lines are the Conrſes and 
Arche: without a Current, This 


4 


Caar,V1I, Queſtions in Navigation, 


This Is a good way to work theſe Queſtions: It you have no Compaſſes, draw 00/2 
Slat or Quadrant to work Traverſes by ; it you have, that way is the ſooneſt done 


by chem after che ſame manner. Some will expect, thar knows me, ſome ocher (orc 


of Queſtions, (beſides theſe moſt uſeful beforegoing:) For them, and their leifare- 


cime, L have inſerced cheſe fix Queſtions following, 


QuizsTfox 1, 
Of Ship Sails 4 Leagues more than her Difference of Latititde, ad 


i departe 


rence off Latirude. 


from the'Meri 


1320; the half is 60, for the Difference of Lativade | 


Q un E o T”; 1h; 


* £1 L A 
A Ship Sails 20 Leagues more thay her Difference of Latitude, and 


dian $0 Leagues, 7 demand her Diffe- 


| M:-: a Right-Angled Trian- 


ge > chat the Bſe Þ'G 


+ be cqual-to!-her,' Differente Yo 
Leagner, and the Perpenditul ar 
G- H-<qual 6 her D-pertah+ Yb 
Leagnes: Then continue the” Baſe 
F G;- and find che Center point E 

\unto'H and''F, {o it will be-E, 
and CG 60 Leagues for the Diffe- 
rence of Latitnde ſought. 


he 


but 10 Leagues more then her Deparwre from the Meridian, Z 
Diſtance $ailed. * 1C49013 1% WL WH | 


demand her 


— 


' > E'N--che! Triangle AB C, 


you have E B 20 Leagues 


-  -more-thas the Differebee of 
_ Lathyde A C;'and A D, 10 
Leagyes, mare that the! De» 


partwre from the Meridian 
BG ao \ 

Firſt, wich the double of ci- 
ther Newber ,, which have T 
rake, = Ik WE 20, 
w1s40 Leaps.and hy from 
F unto G ws. 0 __ the 
other Nwmber AD 1 04 and 
add ic chereanto, as G H. 
Now on the midſt of F H, 
as at K, making it the Cen- 
ter, I deſcribe the Semicircle 
HIF: Thenon G ere& the 
Perpendicular which cus the 
Yrch in I ; then meaſuring 


= G1, 


GH 80,you have 6400, 
ide by GF 4o, the 
1s 160 ; from whence 
rat!G F 40, there remains 2 


162 Queſtions 4, Navigation, Bo ox IV. 


» GH, it will be equal to D E 20 Leaones, which added ro che rwo former Nmnbers 


oO 


10 20 and 19, you have in all 50 Leagues for the Diſtance ſailed, required, 


200 


_200 Anabicaly: 2 AD:X:EB—DEq 4oo, whoſe V q is 20, 4&& (20 the"Keet; 
The Square 409 


Quzs.T. IL. 


Two Ships.Sail fro ane Port; The firſt Ship Seibs diretHy Sguab, the 
\ſecand. Ship Sails ,VV.,S. WW. anre\vhex #þt firft-by 3 5 Leagues, 
and then were a under 76 Leagues ; The Qu on &, How ma- 
»y Leagues each Ship Sailed. 


Þ : "1 
Irſt draw the” Meridian-lide'A B, and from A draw a #.S.#. Conſe as A C 
| continued, and from C lay down che 35 Languer unto D, Now draw the 
Chord-line of 6 Points, as B C; then take 76 Lragers, and lay it from D to cur che 
in E.' Laſtly, from E you muſt draw a Paratel Meridian, which will 
cut che. Rhowb-livze in F 3 ſo meaſuring E F, you ſhall have 45 £. Leagner, 
that the firſt dbip failed direMly South : So the ſecond Ship failed 35 Leagues more, 
therefote muſt Sail in all 8o £5, Leaguer, which is the Diſtance required, 


F* 


\ cf811-1197 { 2 wen, 21 CETETD WT 
By the Artificial Tables of vines, and Nutbers. - 


) (1/8 theSide E D-——76 Leagues co: ar: — — —l1919 
->.\ To bs Sinc of the AnglcE C D 56 deg, 15 min 991985 | 
 Sotrtbe Side CD—— 35 Leagues — —— 447 


i © * TotheSine of 'the CED 22 deg, 31 min. 958315 
which fubſtra&t from $6 dey: 25 »vin. you have the Angle at D 33 deg. 44 min. 


; eAthe Sine of the Angle at F 67 deg. 3 min. co. ar, — 003438 
| Ii to bus Side —Fk D 76 Leagues pre 18$808k 
Sothe Sine of: the Angle t D 33 deg. 45 min. _ 974455, 


To bis oppoſite Side=——F E 45 £5, Leagnes —-———165974 
Þ the Sench ShipSajled 45 £* Leagues ; and the ocher . S. w. 80 5, Leagwer- 


Qus%ss T. 
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QuzsT. TV. : 


Two Ships Sailed from owe Port : The ails S.S.\W. 4 certain 
Dittance ; then altering her Caurle®, be Sails due Welk gz 
Leagues 7 The ſecond Ship Sailing" 20 Leagues, meets with 
the firſt Ship. 7 demand the ſecond Ship's Courſe and Rhomb, 
and how many Leagues the firft Ship Saled S. SW. 


Raw the firſt Ship's Rhomb from A unto E, being S. S. #.chen lay her Diſtance 

failed Yeft 92 Leagues from A unto C, and from C draw a $. S. #. Conrſe, 

as C D continued : Next take 120 L-aguer, and lay it from A, fo that it ſhall cur 

the cominued Lins 1n D: fo drawing A D, you ſhall have che ſecond Ship's Rho, 

near W. $. #. Laſtly, meaſuring CD equal co A B, you ſhall find it ro be 49 5 
Leagwes that the firſt Ship ſailed S.S, W, 


For the Comrſe, 


As the Side AD I 20 Leagues, ——co: ar, ————9!gz 


It to the Sine of the Angle at B 67 deg. 30 min.-—————996563 
So u the Sine of the Side BD 92 Leagues ——196}79 


To the Sine of the Angle B AD 45 deg. 6 min. —g 5; 


Unto which add the Angle F.A B 22 deg. 30 min. you have the ſecond Ship”: 
Rhemeb 67 deg. 36 min. being near W. S, W, whoſe Complement is the eHogle ADB 


22 deg. 24 win. 
For the Dif ance, 
As the Angle B A D 45 deg- 6 min. co. at.-——14976 
; It to the Side BD 92 es m— ci 
So « the Angle ABD 22 deg. 24 min,— —95$101 


To the Side A B 49 {; Leagues required———o———i 


Queſtions 17 Navigation, Boox IV. 


1 Conrſe 
$,W.;zW. 
2 Conrſe 
$.S. E.; E- 


Annes T. V. 
Twe Ships Sail fr Port 7 Points aſunder : - The one Sails ix the 
Sd, W. Q and departs from the Meridian 57 Leagues ; 


and the other $ailed in the S. E. Quadrant, aud was departed 
from the Meridian but 25 Leagues, and then are both fallen 
into one Latitude ; 1 demand the Rhomb & Courlcs of each 
Ship. 


Iſt draw an Eft and Weſt Line continued ; and making choice of a Point ar D, 
F apon D erect a Perpendicslsr, which will be a Aferidian-line, as D A continued. 
Now D lay down the #eft Ship's Departwre D B 5 7 Le:gves ; allo the Eft Ships 
Departmre 25 Leagues D C: ſo their whole Diſtance wall be CB $2 Lragnes. Now 
npon the Point at B, or elſe as here at C, draw an Angle of the Complement of 7 
Points, or one Point, which is #.b. N, as CF the prickt Line 3 bur if their Conrſes 
had been more than 8 Points, then you muſt lay it to the Southward of the Weſt Line. 


Now from the. midſt _berween Band C, ar E, draw another © AMeridian-line, uncil 
it cut the former Rhomub-line CF in the. Point G.: So taking the Diſtance from the 
Point Gant, C, lay the ſame from G uncil ic gat,che «AMeridian-line in the Point A, 
which is the Place and Port you Sailed from, Laſtly, From A you ſhall draw their 
Rhombs or Courſes, as A B, which is 4 3, from. Ho N; fromche South, Peſtmard: ;, 
andxhe, E:ftiagrd Ships Comrſe is A.C 2 3 Point from Þ co N, from che.South, Eaft ward. 


As the Sam of their Departures CB 82 Leagues ——— 19138: 
To the Difference of their Departure SB 52 Leagnewo  — 15o5t5 
$0 is the Sine of the Sum of their Courſes CA B 78 deg. 45 min.- 999080 
: Tochs Sine of the Difference of theip Courſes, Sum————1149595 
S A B 22 deg, 30 min. the Sam — ———— g5214 
Now- 2adeg. 30 win, added-to 78 deg. 45 min, thehalf is 50 deg-37 min. x; that is 


4 Points 5 or $, W. 7 W. for the one Ships Conrſe Sailed from A to B: and 22 deg. 30 
min. ſubſtrated from 78 deg. 45 min. the half is 28 deg. 07 min. 5; that is, 2 Points 


and z $. S, E.; a Point Eafterly, for the other Ship's Courſe, 


hy ” 4 of 


' & 


Quazs T 
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Qu=#s T. VI. 


From the Port at A 1 Sail S.S. W, unto B, and from BI Sal N, Ws 
b, WW. unto C, and from C 7 Sailed unto my firſt Port at A, 
E. b. N. Now baving Sailed in all 120 Leagues, 7 would 
know how many Leagues 1 have Sailed upon each Point, 


Irſt draw A Ba S. S. VT. Conrſe, at any convenient diſtance 3 then from B draw 
a N.YV b.FVV. Courſe, and from A draw the oppolice Comrſe of E.&N. 
which is VYVeſt by $:#tb, which will cut B CinCz ſo commune the Sides of cheTri- 
angle AB unto E, and A Cunt F, Then lay. BC fromB unto D, and A C 
from D anto E. Then take 120 Leagwes, and lay che fame from Aunto F : Nexr 
draw the Line E F, and from D and B draw Parallel; chereunto, which will cur 
AFin Gand H. Laſtly, meaſuring AH, you ſhall have 335 Leagaes chac you 
have Sailed $. 8$.YF, And meafaring HG, you ſhall have 39 Leagnes £. parts that 
you have Sailed N. FF. b, VV. Alſo meaſuring G F, you thall have 46 4 Leagaes 
near, .that you have Sailed E. b., N. which makes in all near 120 Leagaezs. 


Arithmetically, By the Table of Natural Sines i» rhe 


Sea-mans Kalendar. 
"Firſt, Add up all che Sines of che Angles together, 
deg, min. 
$5——00-—7071 
Which is Nemrr—bs 
J8-—45——9790 
25175 
45—00 | SS. W. 332 AB. 
Ar 25194, to 120 Leagues: 5} F6—1 (ITuk Dibe SN A age Lew 
78453 © E. b. N. 464%, CA. 


I might have added ſeveral other Queſtions of this nature,bur I hold cheſe fufficientz 
for choſe that underſtand how theſe arc done, may, &o any bf the like narure:*Bur 
the way of demonſtrating and laying of them down) as you fee in che Figares,” I ne- 
ver faw before of any ocher Mans Work. Thexefore now we will come to the cruc 
way-of Sailing, ad Ule of the gue See-Chart, 


CHare: 


166 The Difference. of Agreement of the Bo ox IV, 


Riding 
I 0000, 
fo 
Secant 
20COO, 


" £ 


| Crap. VII. 


The Diſagreement betwixt the Ordinary Sea-Chart , | «nd the Globe ; 
; v1 The Agrtement betwixt the Globe and the True Sea-Chart, made 
after Mercator's Way, or Mr. Edward Wright's Projetiion, 


4 


anocher, and conſequently. do never meer z yer they cur the eAquinoBta, 


| He Meridian in the ordinary Sea-C hart are Right Liner, all parallel one to 
and all Cirtles of Latitade, or. Parallels thereunto, at Right Angles, as in 


che Terreſtrial Globe: Bur herein it differeth from. the Globe, for that here all the 


Parallel; ro the «Aiquinettial being leffer Circles, are made equal ro the eFquinettial it 
ſelf, : being a grear Cirelez" and conſequently, the Degrees of thoſe Parallels, or leſſer 
Circles, are equal ro thie Degrees of the «Aquinottial, or any orher great Circle, which 


asmectly falſe; and contrary to the-nature of the Globe, as ſhall be plainly demon- 


ſtrared. | 

The CMeridians in the Terreſtrial Globe do all meer in the Poles of the World, car- 
ting the eA'quinoial, and conſequently all Gygcles of Latitude, or Parallels to the 
eA quater, at right Spherical «Angles : ſo thigall ſuch Parallels do grow leſler to- 
ward either Pole, decreafing from Ne 

As for Example, 360 Degrees, or the 
is bur 180 Degrees of the «Aquinetj 
ry Chart, that Parallel and al 
e/Aquinoial Circle, 'as we have 

The Meridian: in a 
Lines, all Parallel one to 
titude, at Right Angles 
cles of Latitude arc 
and in their Parts 


and to the Ae 


in the Parallel of 60 Degrees, 
e reſt : Whereas in the ordina- 
another, and co the 


ojeftion , are Right 
all Circles of La- 
though the Cir 
er, both wholly, 
one to the other, 
| che ſame Parallels 
in the Globe &v. ed fy Sta , for in that the 
Degrees of great and leſſer Cirol of Littrwde ; ang10 chis , though che 
Degrees Ot the Circles of Latitude are equal, ycrake Dire the Meridian un- 
equal, being inlarged from the «quineftial towards eirther Po retain the ſame 
proportion. as they do in the Gabe it ſelf 5 for as rwo Degrees of the Parallel of 60 
Degrees, ig but, one Degree of the «/£quinoial,, or any Great Circle upon the Globe , 
ſo here rw3 Diyrbrr of the e/EquinelZzal; or of any" Cirele of -Latitxde, 1s bur 
tro one Degree of the CAeridian; betwixt the Parallel of 59 and 605 3 and fo forth 
of rhe reſt. : 

Now for the making of this Table' of Latitades, or Meridional Parts, it's by an 
addition of Serants; for the Parallels of Latitnde arc leſs than the e/£quator or Me- 
ridian, in ſuch proportion #s the Radiwr 15-to the Secant of the Parallel. 

For Example, The Parallttof 60 Degrees leſs than the e/£gquatorz and con- 
ſequently, each Degree 'of this Parglle! of 60, Degrees is leſs than a Degree of the 
equator or Meridian, in fuch proportion as 100000 Radias, hath to 200000 the 
Secant of 60 Degrees. 

Now how Mr. Gunter and Mr. Norwad's T ables are made, which are true Meridj- 
onal Parts, 13 by the help of Mr. Edwgrd Pright's T ables of Latitude. Mr. Gunter's 


- isan Abridgment,' conſiſting of the Quotient of every ſixth Number, divided by 6, 
and. two Figeres cut off. 


As for Example, In the Tables of Latitude for 40 Degrees, the Number is 


247 5 deg. part! 


afaz799 (43: 712 | Thar Fivided by 6, the Quotient is 43 deg. 712 parts of the 
$6666 & 
eAquator, to make 40 Degrees of the "Meridian. And Mr. Norwd's Tables of 


, Hertdional parts, is an Abridgment of Mr. Wright's Table of Latitndes ; namely, 


every 


—— ——_  —_ —— 


! —_— —2622| 7559 
we make the Meridional parts 2623, 

La 100-0 every Degree, 
part of a Degree of Latitnde in this Chart, is from the /Fquinettial; 
Pagy, as a Degree 'of che equator containeth 6g, + And this 
d call a Table of Moridional Parts, is alſo #n_Abridgnent 
© "of We 7 "RT fie Flt NanTer1, omirring al- 


ways the three 
As for Examy 


laſt, and divide the by 3; 


umbers are for 40 deg. 26. 227. 559 3 omit the three 
d imthe Quotient is 8742, the Aderivional parts 
for 49 Drgreesz and fo oFghe reflg, So that this Table ſhewerh how 'niany Ppt: 
every Degree, and every Ten League, and every Tenth Minxte of Lati- 


tude in this Chart. is from the o the Poles ; namely, at4actt Parts as a 
Degree of the eAquinoZial contains » This is Jarfe enough for our Uſes 
at Sea, and as ready, being in Leagues, by ct the laſt Fignwe, which is a 


Tenth: For I could never ſee any Draught oBP/2v Made according © Mr. Wright's 
Projection, excepting his own in his Book, char Kdygded int> more {Parts than 6 ; 
for all the Mercator's or Dutch Charts as I h divided int$ 6 cimes 10, 
which is 60 Minwtes: Bur he that defires a larger Table make uſe of Mr,Wright's 
T ables of Latitudes. : % 

The Ute of this Table ſhall partly appear in the Problems (Mowin:, and may be 


illaftrarcd aftcr this manner. 


| 
, 
PhnROBBBE L / 


How to find by the following Tables what Meridional Parts are con- 
tained in any Difference of Latitude, 


yOu muſt rake the Meridional Parts anſwering to each Latitade, aud ſubſtrat 
the leſſer from rhe greater ;' ſo the Remainer 15 the Number of Meridiond parts 
contained in the Difference of Latitade propoſed. 


As, Let ne Latizude be 51 deg. 20 min, ———1 2003 4 
And the other Laticude be 13 deg. 10 min.— 2657 © Meridional Parts. 


9345 
T he Mcridional Parts contained in the Difference of Latirude are 934 5, Leags 


The Degrees axe over the Parts, and the Afinates arc on cach fide under the De- 
grees $ and in the Commun «Angle of Meeting or Line with the Minutes, is the Ade- 
ridianal P arts you dehire. 


Pa@3st9tt Dk, 


. The Latirudes of two Places being given, and Difference of Longi- 
rude of beth Places, To be Rhomb 4nd Diſtance, 


T2 the intenc the Application may be the more evident, our Examples (hall be 
of rwo Places before-cxprefſed on the Plain Chart. 

Suppoſe the Latitude of the [land of Landy in the Mouth of Seawern, to be ar A, 
51 deg. 22 min. and the Latitude of Barbadoes 13 deg. 10 min. at B, and the Diffe- 
rence of Longitude 52. deg. 5 5 min. CD, that the Barbadoes is to the YVVeſftward of the 
_ - Lwndy ; The Comrſe and Diſtance from the one Place to the other is de- 
manded. 
Fiſt you may demonſtrace the Queftioh by the Scale, Draw the Right Line A C 
forthe Meridian ; and in regard the Differeace of Latitade is 38 deg. 12 min. con- 
verr them intro Leagues, by multiplying them by 20, che Namwber char goes to a De- 


gree, 
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nt tt" EE, 


C 


= if 


gree, ard the odd Mixates divide by 3, and the Difference in Leagues will be 764; 
1 


Ar was ſbewed Which lay from A to B, for the Common Difference of Latitude, Then take the Diffe- 
in the laft Ex- rence of the two Latitades inlarged, 934, L-agwes, and lay fram A to C; they dray 
ample. the two Parallel Liner, as BEand C D. Then 52 deg. 55 min. the Difference of Eom- 
gitude, converted into Leagwes, as before-direQed, 15 1058, which lay from C'to 
D, and draw the Line A D, which is the true Courſe from A to D, and the Diffance 
according to the Trwe (hart inlarged: Therefore A E is the true Khowob-/ine and Dj- 
ſtance found out, produced by the former Work. And as D is the crue Poins by 
Adercator's Chart of Barbadoer, fo is E the truc Point of the ſame Place of Barbadoes by 
the Plain Chart ; and A E the true Diſtance, B A E the trac Courſe. And as CD 
is the true Longitude by the Globe, ſo is BE the crue HMeridian-diſtance berween Lun- 
Then you muſt dyand Barbadoes, You may work afterwards by che Rules of the Plain Chart ; and 
put down the.you need not work Mercator's way any more, without you have a- Mercator's Trae 
eowic ant Di" Chart; and to work by that, you ſhallbe dircRed in the following Diſcourſe. There- 
ridian diſtance fore © work by the Plain Rules all che / oyage after, meaſure A E, and you will haye 
in the Head of 2.157 Leagnes for the Diſtance; and for the Comrſe take GH, and apply it to tlie 
your Journal. Points on the Scale, and you will find che true-Comrſe S. FT. a little. more than a 
Quarter VVefterly, which is all one Comrſe with the Trae Sea-Chart ; but the Dj- 
. Pance inlarged is 1498 Leagues AD. Now by the Plain Sea-Chart the Comrſe is 
| BAF, S.#, above of a Point VVeſterly ; aud the Diffance is A.F 11306 Leagues : 
So that the Plain Chart ſheweth the Diſtance more than it is by 149 Leagees, and the 
Corſe more VVeſterly by half a Point, and the Meridian-diſtance roo much by 194 
Lesgmer, which is a groſs Error ; and in ſuch Dif ance: groſly are theſe Men miſtaken, 
that uſca Plain Chart. 
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c of Mcr1 


cional Parts 50 56C LO part of 4 League, and for eviry 10 Mr} 
nutes of Lacicude ſrom the AiquinoQial ts the Poles, 


DEGREES. = 
dy Z 
| EY | 2? | 4 | « [6] 7 | 8 I 
. Le. | Ls. Le... | Les. Ln = 3 
| 209 -_ 609 SOL] 1001 1605 
2331 433! 634] $341 1035 1639 
267] 467] 667] $67] 1068 1673 
399] 5qp| 700 gol] Io: 1706 
333] $34] 734] 934] 1135 1740 
_367] $567] 767] 968] 1109 1774} 
to | 11 | x2 CHI 18 
2314] 2418] 2623] 2$a84 3035 3661 
224%] 2452} 2657] 2863} 3069 3696 
22532} 2486] 2691] 2897] 3104 373! 
2316] 2520] 2725] 2931] 3138 3766 
«of 2554] 2760] 2966] 3173 3801 
2334! 288] 2794] 30056 3208 33 36 
_21_| 232 | 23 | 24 | 25 28 
4297] 4512} 4729 ©4947 5167 | 5837 
4333! 4548} 4765) 4983) $203 $f 5875 
4369] 4584} 4801] 50t0| $240 $913 
4495] 4420] 4838} 5oge| $277 F951 
6] 4449] 4656] 43874] 5092] $314 $989 
? 77] 4692| 4910] F130 $351] 1 69% 
31 1 33 | 33 | 34 |_3$_ | 38 | 39 
6527] 6761] 6998] 7238] 7481 8277 
6565 6800| 7033] 7478] 7521 $270 
6604] 6840] 7078] 7319] 7562 $312 
6644] 6879] 7118 7359 7603 $355! 
6633] 6919]-7158]+7400[- 7644 8397 
672] 8938] 7198 7440] 7685 $240 
41 | 42 | 43 | 44 |_45 48 
9905| 9272} 9543] 9819] 'Sioo 10971 
9949} 93171 9539} 9865110147 IIOz1 
9993} 9363| 9635] 9912110194 1071 
9138 _ 9681] 9959|10241 [1121 
9132] 94532] 9737] to005|1c:89 1172 
9227 = 9773} 1co5 2119337 1222 
$0 j 52. 1533 | 54 | 55 53 
11896}12217|12545|t2881|13226 14313 
11949}12271|12600|12938[t3284 14377 
1200:|I2335|12656|12995 113343 14440 
[205512380 12712}t305 2113401 14504 
l2l09}i2435 [12768 13110|13460 4568 
12162] 12450 12$25 13168 135 20 t46? 
G61 62 6J3 64 65 1 685 
15497} 15917]16350[16798117263 16769 
[5536115 988[46433[46874} 17342 18358 
[5635] 16059] 16497 [1695 2[£7421 13945 
15705[16131]16572]170a8117501 19935 
15775116204[16647 [17106117582 19130 
[5346116277 1672217184 17662 19222 
728 | 72 | 73 | 74 | 75 [26 78 | 
20485 |211161>1781]22495[23234 25815 
320588 [212241>1596[22607}23368 25976 
20692|21333|3a11122730123495 26140 
20796|214441*>128\2285 4123628 26306 
29g01[2155 5122246123979 [23763 16474 
210603] 21668 122365[23106123597 26645 
81 | 82 | $3 | $4 | 35 88 
29130, 30434132019|337591 353311 46387 
29345|30726132296134112136270 47385 
29564|30974|32579134445|36673 48 477 
297871312261328701 34788137096 438 30149684 
zool5|31484[33165|35141137523 $1934 
10247|[31748133474135505137973 5 2564174863150 


Z 


Sailing by the T'rue Sea-Chart, Boox IV. 


By the Tables. 


Dmirt a Ship is at A, in Latirude 51 deg.2 2 min. Northgas is Lundy,and fails,or is 

to ſail to E, in Latitwde 1 3 deg. 10 min. according to the Plain Chart corrected, 

which is Barbadees; or by Mercator's Chart, Barbadoes is in the Point D, and the 

Difference of Longitude is 1058 Leagwes, which is 52 deg. 55 min.. Firlt find the 

Difference of Latitude inlarged, as is before-direRed in the rſt Problem, and found 
to be 934.5, Leagues. M 

Now you have given A B che Difference of Latitnde 38 deg. 12 min. inlarged from 
BroC, and CD the — of Longitude 52 deg. 55 min. whereby the edngles 
and Hypothenuſal ſhall be found by the Fourth and Fifth Caſe of Plain Triangles. 

But ny" in this kind of Projeftion, the D-grees of Longitade and Latitnde arc 
not equal (except in Places near the e/AAquinotial) the Degrees of Latitude at every 
Parallel, excecding the Degrees of Longitude, in ſuch proportion as the eFguinetial 
exceeds that Paralel; therefore theſe Differences of Longisude and Lagjtwde muſt be 
expreſſed by ſome one common meaſare; and for that purpoſe ſerves the foregoing 
Table, which ſheweth how many Equal Parts are from the L/£qnuinoial, in every 
Degree of Latitnde, to the Poles ; namely, of ſuch Equal Parts.as a Degree of Low- 
gitude contains 20 Leagues, | 

Wherefore, as before-direQed, mulciplying 52 4g by 20, and dividing the odd 
Minntes, being 5 $5, by 3, itwill be 18 } Leagees; a ed ro the former Sw», makes 
1058 ! Leagnes, tor the Meridional parts contained in the Difference of Longitsde. 
Alſo by the laft Problem, 1 find the Adcridional parts contained in the Differ ence of 
Latitude to be 934, Leagmes: Sothar A C 15934 {; Parts, and CD 1058; of 
{ach Parts. 


Therefore, By the Second Caſe of Plain Triangles, 


. 


Is in propertion to the Radius go deg. 


So the Difterence of Longirade in ſuch Parts CD 1058 ; 1302448 
To the Tangent of the Rhomb at A 48 deg. 3 3 win. —1co5 391 


As the Differerge of Latiende inlarged A C «4 9347, parts—— 297057 
1" 


——— 


Extend the Compaſſes from 934 5, Leagues the inlarged Latitude, to ro58: 
Leagues ; che ſame Diſtance will reach from the Radixe to the Tangent of the Conrſe 
48 deg. 33 min, which is the Courſe from- Lundy to Barbadoes, S.W, a lictle aboyc a 
quarter of a Peint Weſterly. | 


By the Fifth Caſe of Plain Triangles. 


As the Sine-Complement of the Rhomb at D 41 deg. 27 min.- 982083 
To the Difference of Latitude A B 764 Leagues — 288309 
So u the Radius o 90 deg.-- CC 0 
To the Diſtance AE 1154 5, Leagner ——— 306326 


bd 


Extend the Compaſſes from the Complement-Sine of the Rhomb 41 deg. " min. to 
the Sine of 90 deg. the ſame Extent will reach from the trac Difference of Latitude 
764 Leagaes, to the Diffance A E 1157 Leoguei, which: is required. 


Cnar.VII. - Sailing by theT rue Sea-Chart, 


EH 5 © Sf 


The Latitude of two Places, and their Diſtance given ; To find the 


true Courſe and Point, or Place you are in, by Mercator's 
Chart. 


APmir I fail from the Jſland of Landy, in the Latitude 5% deg. 22 win. in the 
Southweſt Quarter of the Compaſs, 1154, mg 3 and then find my ſelf in 

the Latitwde of 13 drg. 10 min. I would know what Point of the Compaſs I have 

ſailed upon, and my Difference of Longitude to the Weſtward, 


The Difference of Latitade A B is 38 deg. 12 min. which rednced into Leagues 
is 764 Leagues. 


As the Diſtance ſailed 11 547, Leagues A E—=———— 306226 
I in propertion to the Radius go deg, 0 
$o # the true Difference of Lacitude 764 Leagues A B— 288309 


To theSine-Complement of the Rhomb 4 1 deg. 27 min» at D 982083 


that is, S$.W. ;W.. or Southweſt 3 deg. 33 min. Weſterly, che (owrſe that the Ship 
hath ſailed npon. 


Extend the Compaſſes from" 1t54 Leagaes the Diſtance, to the Sine of 90; the 
ſame Diſtance will reach from the Difference of + Latitude 764 Leagues, to 41 deg. 
27 min, the Co-ſinie of the Rhowb : The Sine is 48 deg. 3 3 min. that 15, 4 Points and. 
« above a Quarter from che South Weſtward from the Meridian, 


Secondly, For the Difference of Longitude. 


Find by the Firſt Problem the Difference of Latitude inlarged, as is there dire- 
ed, 934 {, Leoguer : Then it 1s, 


As the Radios 90 Aeg, _— G—- 10 
To the Difference of Larirude in Parts 934.5 AC—— 297057 1nlarged. 
Sou the Tangent of the Rhomb 48 deg. 33 min. A— —- 1005395 


To the Diftcrence of Longitude in Parts 1058 Leagues— 302452 


Extcad the Compaſſes from che Sine of go deg. co the Difference of Latitade inlar- 
ged 934 $5; Leagues; the ſame Extent will reach from the Tangent of the Conyſe 
48 deg. 33 win. to 1058 Leagues : which laid off from C to D, (hall be che Polne or 
Place in Mercator*s Chart where the Ship is. 

Or, 1058 Leagees + coriverted into Degrees, by dividing by 20, the Quotient is 
52 deg. 55 min. the Difference of Legtods required, 


PrxoOB L. IV. 


Sailing 11 54 Leagues wpow' the 4 4 Rhomb from the Meridian, or 48 
+ fog 3 mice ds South Weſterly, 7 demand the Departure 
from the Meridian. 


As the Radins 90 den — —— Io 
T o the Diſtance ſailed 1154 Leagues'A'E— — 306226 
So # the Sine of the Rhomb 48 deg. J3 min, tO, Rmmm——_—_— 7479 


To the Departure from the firſt Meridian 865 Leaguey—or #93795 


Extend che Compaſſes from the Sine of go deg. to 48 deg. 33 min. the ſame Extens 
will reach from the Diffance ſailed 1154, to.the Meridian Departure B65 Le 
EZ 2 | 


2 {4 Satiling\bytþe True Sea-Chart, Book Th 


em 
— es a. 


B E is the crae Meridian Diſtance, 'which you may ſer in the Head of your Journal, 
co ſabſtrac your Daily Diſtance from your fuſt Aſeridian, 


Wa / all IT P R Oo B Ls. V. 


"Ow Beth Latitudes aud the Meridian Diſtance of two Places being given, 
To find the Difference of Longitude, and Courlec ad Diſtance 


ox the True Sea- Chart. 


His is a moſt uſeful Problem, when the Mariner hath calt up his Traverſe : Sy Þ- 
poſe a Ship fail upon the 8. . Quarter of che Compaſs, trom Latitade 51 deg. 
22 min. unto Latitude 13 deg. Io min. and the Departure trom the firſt Meridian to 


the Weſtward 86 5 Leagmes. 
You mult find firſt the Difference of Latitude inlarged, as is before-direRed in the 


firſt Problem 934 £.- 
2: the tra: Difference of Latitude A B 764 Leagues —=-———288309 
Tito the Mcridian-diſtance or Departure B E-86 5 Leagues 29 3701. 
Is « the Difference of Latitude inlarged A C 934 {Leagues —297057 


To the Difference of Longitude in Leagues 1058 CD —59g0758 
i 302449 ' 
By the Line of Numbers. 


Mtend the Compaſſer from A B the true Difference of Latitnde 764 Leagnes, to 

BE 865 Leagues CMeridian-diſtauce ; the ſame Extent will reach from A Q 
934i, Leagues the Difference of Latitude inlarged, to che Difference of Longitude 
1058 Leagues; which laid off upon the Paralle/-Lize from Co D, is the Point and 


lace of the Ship in Mr. Wright's or Mercator's Chart. 


+ # 


eAt the true. Difference of Latirade 764 Leagnes A B 288209 
Is ts the Meridian-diſtance 865 Leagues B E— 1293701 
$0 # the Radius go deg. — ——— — 10, 


To the Tangent of the Courſe 48 deg. 33 min, at A————1005392 
By the Artificial Lines on the Scale. 


| Tips the Compaſſes from A B 764 Leagaes, toB E 865 ; che ſame Diſtance will 
reach from 90 deg. to the Tangent of 48 deg. 33 min. that is, 4 Points and above 
4 Quarter from the South peſtinard, char is, S.W. 5 Feſterly, the Cemrſe the Ship 


fiachr Kepr. 
_ As the Sine of the Courſe at A, 48 deg. 33 min.— — 987479 
I: to the Radius 90 deg, - an ——_— 10 
$0 i the Departure from the Meridian 865 Leagues————1293701 
To the Diſtance ſailed A'E 11544, Leaputs- 306222 
Ew ttt By the Scak. 


T Kat the Compalſes from the Sine of 48 deg. 33 min. at A to the Sine of go deg. 
the ſame Extent will reach from 865 Leagues BE, to 1154 Leagues A E, che 

Dif ance ſailed, 

JF — PrROB TL. VL 


- -y t8-Difference of Longitude, ad oxe Latitude, and the Courſe, 
Ts Find the other Latitude and Diſtance run, 


«4 


ppoſe I ſail from Lundy, tm Latitsde gi deg. 22 min. North Latitude, $. . 3 
deg. 34 win: Wifterly, until my Difference of Longitude be 52 drg. 5 5 min. thar 


I, 


Caae.VII. Sailing by the True Sea-Chart. 


N from Cto'D, which is the Place of the Ship in Mercator*s Chist ; I demand how 
mach I have laid the Pole, and how far I am from Lundy? 


As the Tangent of the Rhomb 48 deg. 33 min. ——7;95;, 
To the Difference of Longitude C D 1058 Leagues —— 302448 
$0 # the Radius - ——— 
To the Diftercnce of Latirude in Leagues 934 {, A Con———— 297053 


By the Artificial Lines o the Scale. 


Xrend che Compaſſes from 48 deg. 33 min. to 1058 in the Line of Numbersz the 
ſame Extenc will reach from 90 deg. to 934 £; Leagnes. 

Or, Extcnd the Compaſſes from 48 deg. 33 min. to go dig. the ſame Diftance will 
reach from x05 $ Leagues, ro AC 934 {, Leagner, as before. 

Naw the Meridiona! parts an{wering the Latitude of 51 deg. 20 min, is 12002 ; 
from ic ſubſtract 934 £ here found, and there remains 265%, which Number I look 
for in the Tabtr, and find it under 1 3 deg. and in the Line of 10 min. which is the 
Latitnde of che ſecond Place where the Ship isz and the Difference of Latitude is 38 
deg. 12 min. 

The Diſtance may be found as before, in the ſecond and fifth Problenss. 


P.2 © DB &  VIL 


By the Courſe and Diſtance, and one Latitude, To find the other La- 
tirude, and Difference of Longitude. 


Uppoſe I fail 8. #. 3 deg. 33 min. Weſterly, 1157 Leagues, and by obſervation 
g nd my ſelf in the Latitwde of 13 deg. 10 min. I require the Latitwde of the 
Place from whence I came, and che Difference of Longitude berween the two Places. 


For the Difference of Latitude, 


As the Radius B go deg. —rmnnnmntnn— 10000CO 


To the Diſtance ſailed 1154 Leagues A E— —— 306223 
So « the Sine-Complement of the Courſe E, 41 deg. 27 min._— 982083 


To the D fference of Latirade 764 Leagues—-—— 238315 


Extend the Compoſſes from the Sine of go deg. to 1154 Leagses; the ſame will , 


reach from the Sine of 41 deg. 27 win. to 764 Leagues, which converted into Degrees, 

s 38 deg. 12 min. the Difference of Latitude ;; which added to 13 deg. 12 win. the 

Latitude of the laſt Place, che Total is 51 deg. 22 min. the Latitade of the firſt Place 
uired. , 


he Difference of Longitnde is found as before in the third Problem, ſaying, 
As the Radius, To the Difterence of Latitude inlarged 934 {. : 


So is the Tangent of 48d. 33 m. To the Difference of Longicude in Leagues 
1058, which # 52 deg. 55 min. 


Now to convert the Difference of Longitnde found in any Latitade into Leagner, 
do it after this Example. 


Suppoſe two Places in one Parallel of Latitude, as in the Parallel of 5 1 dep. 23 
min. whoſe Difference of Longitnde is 52 deg. x5 wvin. I require the Diftance of choſe 


two Places. | 


es the Radins-—_——— ——_— 10 
Is in proportion to the Compl.Sine of the Latitude 51 d. 22 m.- 979573 
So # the Difterence of Longitude 1858 Leagues ——- — 702448 
To the Diſtance in that Latitude 661 Leagues=————— 23:092 


You 


rn —— — 
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Sailing by theT rue Sea-Chart, Boox IV, 


Yoa muſt un\erſtand, Thar the Leagaes of Longitude in any Parallel of Latitud-, 


are in proportion to the Diſtance in Leagnes, as che e/Fquinectial 15 to that Parallel; or, 
as the Semidiameter of the one, isto the Semidiameter of the ocher, as was ſaid in the 


Seventh C hapter. 


— 


CHnaAayr. VIIL 


| How to divide « Particular Sea-Chart , according to Mercator and 


Mr. Wright's Projection. 


55:30 


13401 
11427 thelefler our of the greater, 
for the extreme Parallel of Latitude. 

As for Example, T would make a Blank Mere: 
tor's (hart from the Latitude of 49 deg. 30 min. tO 
55 deg. 30 min, and for 10 Degrees of Longitude. Look 
in the Table of Heridional Parts, and for the Latitude 
of 49 deg. 30 min. you will find che Number anſwer- 
ing thereunto is 11426, and the Numbers for the Lati- 
tude of 55 deg. 30 min.is 13401 ; theleaſt ſubſtraſted 
from rhe gcearer,the Remainer is 197:5 Equal Parts for 
Divide the Dif. the length of che Meridian- Lize. Therefore firſt draw 
ference 197: 5 the Line A B, DC forthe CMeridian- Line, and croſs 
by 26,the Quo- jt with two Perpendiculars, as B Ciand A D : Thendi- 
ricar will vide one of the Parallels of Latitude into 16 Equal parts, 
you the number 4" 
of Degrees of 25 A D,and ſubdivide cachof thoſe Degreesinto 20 equal 
the Fquino&i- parts or Leagues that makes a Degree of —_ and 
al and mio. that Latitude at the eAquater; and ſuppoſe each of theſe 
makes —_ 20 Parts to be divided into 16 parts more, fo will a 
| Fo + ug Degree be divided into 200 parts : Then take with your 
deg. from A to Compaſſes 1975 Equal parts our of the Line A D, and 
D, will be 9d. lay from A toB, and from D to C, for che cxrreme 
F5 m. of the Parallels of Latitude 5 and through each Degree of 
Aquator. Longitude marked with 1, 2, 3, 4, 5, 6, 7s $, 9, 
10, draw Meridian-'ines parallel to the firſt Meridian : 
Then out of the Table of Meridional parts colle& che 
Numbers anſwering to every 10 Minutes of Latitnde, 
a * in the farſt Colmmnof this Table annexed, the ſecond 
nures into 1wo Column is che Nomber anſwering the Minutes of La- 
Equal parts ; fo titmde in the Table of HMeridional parts , which ſabſtra- 
# every Degree Cted the leſſer from the greater, the Remain-is the Dif- 
divided n 5 ference, as in the third Column 51 deg. tor che Diffe- 
DC 9-94 rence of the two lowermoſt Number: Then add the 

' Numbers together in the fourth Colmmn in this manner; 
F1- for the firſt x0 minutes, and 52 added to it, 
makes 102 for 50 AMinwtes;, and 52 added to 102, 
makes 154 for the Nawber of Equal parts you muſt 
rake out of the Line A D for 30 win. from A to 50 
Deg. of Latitude, and lay ic on boch fides of the 
Chart, and draw the Parallels of 50 Degrees of Lati- 
twde ; and ſo do of the reſt, as you ſee in this Table. 
And for 51 Degrees the Number is 470 ; take 470 
and lay it upwards from A to 5x Degrees on both 


1975 


r 
287.5 (9:52 
a2 


Tow may divide 


From D. 


ſides,"and draw the Parallels of 5 x Degrees of Lati- 


twde; and ſo do with all the reſt. 


F ir be a Particular Chart you would make, you muſt fuſt confider the ewo 
L. titudes you would make the Chart for z and out of the foregoing Table of 
Meridional parts, take the Numbers anſwering to each Latitude, and ſubſtra&t 

and the Remain is the Numbers which you muſt rake 
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| 1672 
12581 


FO 
40 


30 


tis 39 
(1479'$2 
17426\51 


CH AP. 


Cnar.IX. 4 Fignre of the True Sea-Chart _ 


_ — 


A Particular Sea Chart” nes 
B ;N / / / | AY "th 
a) ”y py P - 
"1 S322) 
T + 
— * T 
wi | > - 
: —+— 
Jo al =q F< us 
| / _ _ 
ial / 1g 
+7 | a > $220] 2 T 
; 4 1b 
= 
: Fn, A Rl 
wl [fl ; a Sf F 
x + / IF - LL 5 
kl H | 8 I 
# h / | | Pat : . "=: i 
n ” SF. _ C. - My ct 
T; ">, . a : . - oi | ©» aI3 
- | » ?  -» 1 - 
” wx , TH þ | 
——— . a iÞ » 
os A Ty Br 4.0; rIl 
: / ' hg þ | + : Us 
, W's: W255 hv wt Fo 
” "a ; = | 7" IL-4? a. a. —_ 
Wt *Þ. 6 28” lf; WS mn - To 


WK 
\ 
\ 


to 
LTTITCITT T 
'T T1T_ITTITY 


| EAR 9p : js 
o” —_ Sn Yn [Rx - BR 
\t — ——r—? +-—— I52 
:: c FRO | WETY: | SH” 
| 2 > Ce . ud , 5 zotT 
ESC 2  I.TT D 
| " —— == LITE 
The pgs of the Mecidian-Live Geometry ,. and how ts make « 
af Leagues for to meaſure in any Latirudes . 


TJ Projection is the ground-work of Mr. Fo ai ipridaruges in 
- ed alle, T he Correftion of Egrovs in yy ag where he ſhewerh 
how to make ir, and hath alſo made a Table by the continual mg of 
the Secants of every Minute, which ſhews how much you are-to lengthen the De- 


grees of Leanlein your Chart, that ſo rhace. maybe a truc proportion gh 
5 


156 


T he Projection of the Meridian-Line, Bo ox IV. 


©. 


_ x6l Chart, which hath in it Nor 


Degrees of Longitude and Latitude in all Places. Which Table I have abridged, and 
made it more plain and eaſfie, by reducing it into Leagues and Tenth parts, as hach 
been ſhewed before. We will here ſhew you how to do the ſame by Geometry, 
and alſo how to make a Meridian-line anſwerable to any Line of Longitades, and 
a Scale of 100 Leagnes to meaſure any Diftance in any Latitude. 

Firſt, Make the omen ABC, of what largeneſs you pleaſe, and divide the 
Limb thereof into go Degrees, and number them from B cowards C 3 Then divide 
the Side of the Quadrant into 5 Equal parts, which are five Degrees of the e/£qui- 
noltial. Then divide the firſt Degree from the Center, as AD, into 6 Equal parts, 
and through them draw Parallel-lizes to A C : You may divide cach of the other four 
Degrees from D to B into 20 Equal parts, which are 20 Leagues, which makes a De- 
gree of Longitude at the equator; and lo you may mumber them as you ſce, from 10 
© 100: Sothe whole Line A B will be your Radias, and the length of 1 10 Leageez, 
or five Degrees and a half of __— of your Chart. And becanſe the Degrees of 
Longitude are to be of one length in all 'Latitades, therefore the Degrees of Lati- 
tudes mnſt encreaſe, asthe Secants of the Latitndes increaſe. Therefore if you would 
know how long one Degree of Latitude muſt be in the Latitwde of 50 Degrees, lay a 
Ruler on 50 Degrees, and on the Center A, and draw the Line AH. Now the X«- 
dizs bing A D, the length of one Degree of the e/£quater, this Lize Ah, or k K, 
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being both of one length, is the Ftcaut bf Fo Depyees to that Radixe, and muſt be the 
lcagrh of anc Degre of, Latitude ip a 'Chart from 50 Degrees to 51 Degrees, as. you 
may preſencly:ry by thi former Chart; and {o the Lint'A C which is the Secant of 
20 Degrees, 1s the I "bf one” Dvprer' of the Meridian-line' in the Latitade of 26 


De e3 and o for any other Latitude, The fix Lines divided in the firſt Degree 


z, a5 10 Minutes apiece ; and ſo you have the Secant of every 10 Minstes of 
Latitude, and their bneh in ay twde, fora particular Chart, and+for a genc- 
You' may divide" the Onadrat's Side A B into 10 Eqaal parts, and ſubdivide 


them jnto To more 3 ſo will Dt be 10 Degrees of thew/Equator, and ©. will be 


the 


Car X:' How to make a Scale of Leagues. 


—_— 


the lengch and S#cant of 10 Degreesin che Latitmde of 20 Degrees, andiT. y the lengeh 
and Secant of - 10 Degrees in the Latitude of 60 Degrees,. which 1s twice the | of 
one Degree of the e/£quater : So thar you may preſently cry the truch of this Proje- 
fion, how it agreeswith the Globe : Whereas one Degree of Latitnde in the Globe, is 
equal co rwo Degrees of Longitude in that Latitude of 60 Degrees z ſo here AL the 
Secant of 60 Degrees , is twice the lengch of A D the meaſure of one Degree of 
Longitude in the Blank (hart ; and L Y istwice thelength of to Degrees D I :-Se 
every Degree is two of the e/£quator in the Latitade bf 60 Degreesof a general Char; 
and by che Globe, in che Latitude of 75 deg. 30 min... one Degree of | Latitude 7 

A 


to four Degrees of Longitude. So in the Quadrarit, AR. is fourtumes che length 
D: and (o che Proportion will hold in any other Latitade. £ A 


A Scale of Leagnes from the Latitude of 25 Degrees, ts the Latiryde 
of 57 Degrees 00 Minures. ©: | 
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HE Quadront | being Fa 3 before-diredted, rake 110.Teques and 


Lank 


So tha 


pvixe the, Latitude"pE.20 degs,abd: « 'berween liwitnde of 50 
6g. and em). 124 vdout var nidint to you 2h on 10th; 916 3673 
I pla: you would know of 40 Leagnes in | 


Exep (ompeſies roms A t 4nd. that wdp-; 
Andiu-like manner work by , thei any oder 2d? 210; p 1 

; If you would make;this SeHlews 43 Birſt in-wh 

Gang extend. your cempaſp Cenpant . ans ob che , 
Ling: drawn chroughevery, Dogr, and, lay rhe . A 
extreme Latitade of your Chart, as A,O,P, Q,Y, M, ſmall Arober,: 


ns FOR your 


.-20f :Sailing)ley 0 GrearGirdel Blox IV. 


p——_ or Degree. of ' wtitnde) MY 5 therefore:draw the: Parael-lines YN and 
mM” fot the extrame Parallels of your Scale : Then extend your Oermpſſer from Y 
in\cd>t £25dy cap; 10 each of the Intrrſeftions of theſe ſmall #eher that are drawn 
from' the /nterſeftions on the Tahigent-/ine MN ; and from 2549p; uppermoſt: lay 
char .Efrent dowpwarg for the Paraditi of 55 deg. of Latitnde, 'avthe Line above the 
lowermbſt ; and {o lay down all your Latiendes by theſe ſmalligHrbes, 1h like man- 
ger; nd fomeclycdivide rhe Sade of your Scalt M Y of Dep. of Laitade: Then 
draw PFaraltri-lines to all theſe Degrees, .us you ſee: Then exrend the Compaſſes from 
thofrater of the. Quadrant ro M,.:for che Lenght of che lowermoſt Line of your Seate 
War fbr ako Z iThentxtend the Compaſſes from the Cearty of the Qaadrant 
to N, which is the lengch.of are. Lager in the Lathtnde of 25 dep. and ir is che Dj- 
Pance of the uppermoſt Line Y N of your Scale; and draw N m the outſide of 
FgAle 11.0 Leagues: Sorake tycry 19 Lee From ting Spores Az-in the Line 
AM, in Latitue 56 Digree - and did ths. owermol} Line 'of the Scale ; and 
che like do in the Latitude of 43, for to divide rhe txppermoſt Line of the Scale ; 
and draw Lines through each of them, which will divide all che reſt of the Parallel- 
lines in cach Latitade into 10 Leagues apiece , and number chem as you ſee I 
have done ; aud divide the firſt 10 Leagues by the Meridien-line of the Scale, -jnto 
10 Equal parts below and abovezand-draw Lines chrough cach of che Diviſiens: So 
have you neatly. divided your Jcalt, and-every - Degree of Latitade thereof ,; igto 
Leagues, to 100 and 10 od Leaguer; which will meafure any Diſtance in a Chart, 
made according to the Degrees of Latitude and Longitude in the foregoing Chart, 
Fc x to know the Rhomb berween any two Places, ſhall be (hewed in the Uſe of the 
general Sca-Chart following, by a Protrafting Quadrant, and alſo how'to find the 
Pace of any Ship in CMercater's Chart, and tolay down any Trawerſcs. | 


% a 
CnaAyr. Xx. | 
The Way of Sailing by «Great Circle,, 
by the efrch of a Great Circle, 


all orhers, if a Man is fare 


Corpſe lies 
teſt altogerher upon 


—— 


| Cnar.XI, Of Sailing by aGreatGirde: 199 


Bay on the back fide of Aquamacke neer Virginia, which lye borh ncer the Latiende This Arch of & 
of 40 Degrees ; and ſuppoſe che Difference ot Longitude berween theſe two Places be — ok Cirde 
70 Degrees : The Diſtance of che two Places Eaſt and Weſt is 53 dep. x and ſome- over two Places 
thing more z bur the Diſtance in the Archot a Great Circle 1s but 52 deg. and a lirtle in Latitude 46 
' more, that 1s, 1 deg. and about , leſs, which is bar a liccle benefic co xy which is 4 99M. and 
the chiefeſt, That 1n failing berween two fuch Places by the Arch of a Great Circle, Dye f 
au will in che firſt halt of che way. raiſe the Pole 5 deg. 41 win. and chen in the geg 5; the Jo 
other half depreſs che Pole as much; ſo that in the whole Yoyage you will alter your PW ia the Di- 
Latitnde 11 deg. 22 min. by ſeveral Comrſer;, by which you may reifie your Dead agram of the 
Reckoning, which you cannot do in failing upon a Parafel of Eaſt and Weſt; by wo Ward 
which you ſee it is the beſt way of failing, as well as the neareſt, eſpecially in ſuc Globe ia Plas 
occaſions, if the Wind favour you: - no. © 
Now concerning this way of failing, Mr. Edward Wright our.Noble Countryman 
did firſt lay down a way, un his Book of Correttion of Errors in Navigation, pag. 63, 
64, and 65, by Geometry, which Caprain Santenftal did comment upon in his Book 
called the Navigator, which was only of a Barallel Conrſe ; for any other way he 
ſaid bur lirrle or nothing, 
Mr. Norwood in his Book, of Trigonometry hath added many Problems of failing by 
the Arch of a Great Circle; for thoſe that will or can, may by his pains find ou all 
things in this way of failing: Bur as they are difficult, and the way unknown to 
moſt Sea-wen how to-calculate z fo they are tedions to thoſe of the beſt skill : There- 
fore I commend Mr. Philips his Tables, in his Book, called The Advancement of N#- 
vigation, and likewiſe his Plain Figeres in his Book of the Geometrical Sea-man. 1 
ſhall likewiſe by Geamzetry, and by Calculation, give you ſome ſatisfaction. Either 
way ſhall be done with ſpeed, and as exaQtly as need be required. 
The trace Diſtance between'rwo Places in the Arch of a Great Circle contained be- 
ewixt them, is thus to be found our. 
If the two Places have no Latitude (being both under the equator, and one of 
them alſo no Longitude, the Lon of the other being leſs or not more than 180 
Degrees, the Longitnde is the Diſt ance. 
Bur if the Lengitade be greater than 180 Degrees, ſubſtraft je our of 360 Degr. 
the Remainer is the Diſtance. 
If rwo places be in one Meridian, and have the ſame Longitade both, and bur 
one hath, Latitude North or South, the Latitude is the Diſtance, 
Bucif both Places agreeing in Longitade, have Latitude allo of like denomination * rage: 
(thar is, boch Latitudes Northerly, or both Southerly) then ſubſtrat che leſſer our of Laadfe. go:r 


the greacer, the Remain is the Diſtance. Ribedev.43: 
Bur if both Places in one Meridian, have one Northerly Latitade, and the other Piſtaznce 7:45 
Sontberly Latitude, add chem together, for the Sum is che Diſtance Degrees. — 
' 40 
” - 2 n I 
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How to find the true Diſtance of Places, one of them heving xo Latitude : 
The other OTE Dues and Difterenge of Longitude. eſs thin 180. 
Degrees,. To | 

1 Their Diſtance in a Great Cirele. "xo 
2 The Dire& Pofition of the Firſt Place fromthe Second. 
3 And the Second Place fromthe Firſt, orb 
Irſt, IF any ewo Places being propoſet};*lie*one under the «Aquinetal, th 
other m—date any pram ary ren, cher Noth —_ and Ds 
Difference of Longitude of the Placer being known 3 you 'may find the three 


things before ſpoken of 1n any Queſtion, by the following Direftions. We call the 
Au2 Angle 
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Angle chat the Rhowb leading from one Place ro another, makes with the Meridiang, 
the Poſition of theſe Places : Burt in regard the Arch of a Great Cirele, drawn berween 
ewo Places, is the moſt neer diſtance trom the one Place to the other ; therefore che 
Angles which that Arch makes with the Aferidian of thoſe Places, we call the 41+ 
gles of Direl# Poſition : or dire& way of rwo Places one from the other. 
To draw a Now 1n the following Diagram, let A be the Entrance of the great River of Am4- 
Great Circle aones, under the e/£gquator ; A Q the Arch of the «fquator, or Difference of Longi- 
"Ry nepal tude ; and let C repreſent the Iſland of Lundy, lying in Latitude 51 deg. 22 win. 


dy, put the Dif. Nor#herly, and C Q the Meridian thereof: and fuppoſe the Difference of Longitude 
ferexce of Lon- A Q.to be 41 deg. 22 min. 
irude 


the , 
Wet Side from XZ to G ; and draw the prickt Line N S, N for the North, aud S for the South Pole : and through G draw 
the Azimuth Circle N G S, and draw the Parrallel of Latitude CZC ; and through Z draw the Ach AZRVQ, 
for the Circle which peſſeth from A Amazons to Z Lundy, 


; N 


—— 


How to do theſe Queſtions Geographically. 


Irſt, With an Arc< of 60 Degrees deſcribe the outward Meridlas ZECQIF. 

Secondly, Draw & Q the £guineft5al Line. Thirdly, Take 51 dey. 22 mis. 

of the Line of Chords, and lay it from Q_to© 5 and draw the Line C D the 

Center, and che Line E F at Right Angles thereunto. Fourchly, Take off your Scale 

of 2 T aygents, coutitivig from g0,—41 dep. 22 win. and lay Qro A, for Are- 
River of Go 


4 , 


preſents New the Cirele CAD through A, che Hori- 
zon thereof is EF 5 then meaſure FK, and apply it to the Line of ;Tavpentr, as 
before directed : and you will figd thee Angle of Poſition "tobe" 48 dep. 25 min. 
Take that oucrof yorr Line of 4 T; from 1 Degree forwards towards 
go, and lay it from H to for the Pele, 2nd drew & Zipe from Lichwugh A, ic will 
cut the Line in I; ſo meafring CI on the Line of Chords, ic will be 61 deg. 57 min. 
for the Diſtance, which is 1237 3 Leagues and 3712 Adiler. 


By the Tables. 


3% in this Triangle CAQ,, Right-Angled at Q,, there is required C A the 
_ neareſt Difance of the two in the Hrch of a Great Circle ; and rhe Angle 
A CQ of Direl# Poſition from the J/nd Lundy to the Amazones : and the TI 
C 
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CQO being the Conpleprent of the Angle of the Diref# Poſition of the Ifland of 
Landy. , F | 


For the neareſt Diſtance C A, 


As Radius, is to Co-ſine of Difference of Longirude 4t d. 22m.—g84 534 
So «s Co-fine of the Latitude or Difference 51 deg; 22 min. 979699 


To the Co-linc of the Diſtance 61 deg, $7 Min—_—_— 967233 
which 61 deg. 57 win. converted into Leegues, is 1237 5 as before, 'the nearcſh Di- 


Pance berween thoſe two Places. 


For the Angle of Direlt Poſition from the Amezones toward Land, 
N &K R, 


At the Radius, to the Sine of the Differ, of Longitude 41 d. 22 m.-9$201r 
So # the Co-rangent of Difference of Laricude 51 deg. 22 min.—- 990267 


To the Co-tangent of the Angle of Poſition 27 d. 50m. N & R—g72278 
For the eAngle of Poſition A CQ,, 


As Radius go, is to Co-(ine of Differ, of Lat. 51 d. 22m. QC— g8927;" 
So « Co-tangent of Differ, of Longitade 41 deg. 22 m. A Q>—1005522 


To the Co-tang, of the Angle of Dire Poſition 48d.25 m. A CQ-994795 
The ſame Proportions will hold by the Artificial Lines on the Scale. 


And thus you ſee, he which will fail the neareſt way from the Amzazones to the 
Lizard, ſhall at firſt ſhape his Cadeſe. 27 deg?) $0'@in. from the Meridien to the 
Eaſtward ; that is, N, N. E. almoſt 4 a Point Eafterly. Now if the Wind ſhould 
ſerve that you might ſail this Comrſe; it is to be underſtood, that in this kind of fail- 
ing he is nor to continue this Comrſe long ; but to ſhift it, and incline more and more 
to the Eaſt ward, as often as occafiou requires: which how it may be done, ſhall be 
ſhewed 1n the following Diſcourſe. 


Px'os LL. II. 
How to find the Gteat Circle's greateſt Latitude N, or S, or Obliquity. 


Ote, Withour the knowledge of che erue Qyariticy of the Obliquity or Latitade 
N of that Great Circle which will paſs direRly over the Places propounded, there' 
can be no complear Demonſtration, much leſs Arithmetical C alcnlation of things per- 


training thereanto ; therefore it/is needdfull chat cthe*true of each Great Cir- 
cle's Obliquity be diligently found\co exat mry : which to do, in ſome Caſs is 
very cafic, and ihſomeragain more difficule. I will pro Rales for the 


ſeveral Scitatations following, exccpt choſe thar are. ſciruate the e/£quator, or 
under the ſame Meridian. | 

If one Place be nnder the «Aquatey and hath no Latitade ,, and the other hath 
any Quantity of Latitude, ;and the Difference of 'Longitade being leſs than go deg. as 
before 41 deg. 32 min. it eahly found : , 


The greateſt Obliqwity in the foregoing Diagram isH RV, 
As the Sine of the" found Diſtaneg 61 deg. 57 Min. 994573 
1s to the Sine of the Latitude Fx deg. 22 mun—— 1989273 


So i the Radius ( added 73 the Hoff Namber = 
To the Sine of the greateſt Obliquity 62 d.16 m. 9947 


So_62 deg, 16 min. is the greateſt Obliquity or Latitude from the «/£quater, of that 
Mat Circle extended over thoſe rwo Places, R 
ac 


Meaſure N R 
on the hal[Tan- 
genres, and the 
Angle of Poſi- 
tion, and the 

Diſtance is all 
one as before. 
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Co 


But if the Difference of Longitade be 90 deg. as A H, and one of che Places have 
no Latitede, and the other have any Quantity of Latitsde; then it 1s evident to 
reaſon, as. in the foregoing Diegraw may appear, thar the ſecond Place is ſcicuare in 
the very Point of the greateſt Obliquity, which 1s never above go Degrees, as H N; 
and che other Place is in the very Point of [nterſeftion of the ſaid Great Circle with 
the e/fquater : For note, That every Great Circle that paſſerh over any two Places 

nded, cuts the equator in two oppoſite Points 180 deg. from each other, as 
| che Ecliptick Line doth in the rwo Points of Aries and Libre; and the greateſt Obi. 
+ quity of that Circie 15 23 deg. 30 min, the Smn's greateſt Declination, and never any 


more. 

Now if one Place have no Latitade 0 deg. 00 min. and the other have any 
Quantity of ,Latitutr, the Difference of Longitude being more than 90 deg. to find 
che _—_— of the Great Circle paſſing over choſe Places. 

As admit one Place Latitude 00 deg. 0 wi. and the gther 51 deg. 22 min, Diffe- 
rence of Longitude 138 deg. 38 min. Diftance berwixt them is near 107 deg; There- 
fore take che Diſtante 107 deg. ourof 180, and there remains 73 deg. Then, 


ef: the Sine of the Remainer 73 deg.— _ — - 99825! 
Is to the Sine of the Laticude 51 deg. 22 minew————— 99373 
$0 #© Radius —— nn en mm 10 


To the Sine of the greateſt Obliquity 54 deg, 25 min 991032 


So that 54 deg. 25 min. is the greateſt Obliquity of the Great Circle extended over 
theſe two Places. And ſo you may work for any Queſtions of this narure. 


| The ſecond Scitwation. 
Ecoudly, There may be two Places ſcicuated jn divers Parallels of Latitade, be- 


ewixt the Artick and Antartich Pales, that may have one Degree and Minnie of 
Latitnde, yet may have ſeveral Degrees of Longitude. 


PxOBL, 
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CAamit there be two Places both in the Latitude of 51 deg, 24 min. 
and their Difference'of Longitude be 52 deg. 55 min. 
I, To find the neareſt Diſtance of thoſe two Places, 
2. The Dirc& Poſition of the one Place from the other, 


How to do theſe Queſtions Geographically. X 

— 
T Ake off the Line of Chord: the Latitzde of che Place 51 deg. 11 nur. antHay from 
Eto X, andfromQ.to C ; and take of the 1 Tangems.efic {ume Lttithde, and 
lay from K to O; and through theſe three Points draw the. Piralf! of Latitude 
XOC; the Difference of Longitmde laid from Q co L, draw ti UIteridian- Circle 
NLS, the fecond Place is ar R, and firſt ar C the GOITEY R : 
Therefore draw the Circle from C through R t© B, and meaſare H I on the® 74n- 
gents, and you will find it 68 drg. 46 nin. for the Angle of Diref# Poſition H CT. 
Now from the ; Tangents take 68 drg. 46 win, and lay it from the Center K to E, 
and from E draw through the Point of [ntrrſettios ar R the prickr LineERF , and 
becauſe ir curs the Line in F, therefore molars, Þ oo the Line of Chords, and you 
will find it 22 deg. 18 win. tor tit wrt Breatthrrle} Diftance, which is 646 Leagner, 

or 1938 Miter. 1 My | . | 
kn the Serench- Problem of falling by CI allPs Eben; Yo May foe thite Wh re 
quired che Diftetoe of theſe rw6 Places eneattred wn he Parkiiel, and Eotiall ro be 
66045, t bur heie is required ghe-atareſt\Difievcran the :4rch of » Gredp Circle : 

Work. chuy by the Tablet. 3} 11110ul dawod wa ob nic 


Fot tie Dior,” 2b1119 0.4 \ » 143 < 


©» "4s the Rathas} 14 1o-ihe Site Coiphiif Bank 4: 482 RNs Ps 
: $4 668 Sine of Yobe Sorry aw he 2 kn 2hg 5 
To the Sine of half the Diſtance 16 deg, 09 min. R F — 


Which :\>ubled 3s 32 deg. 18 im dnd'this convereed into Ledgher and a_ us Ge 
fote, -15 646 L 4gnes, and 1938 Adiler, rhe ncageld Þffanve'y? ank! tels than | oe 
france rixcatured 192 Parallel by Ales 4.7. b iz MIOH bo 49k 


To find the Dire& Poſition, 


Ar Radius 90, Ir to the Sine-Gombl. of the-Lat. $8d.38 m. R N—-98927 3 
So « the Tangent of 5 the Differ. of Longirude 2604.27 m. RN F- 969678 


To the Co-rangent of the Angle of Pofition 68 d. 46 ra. NR F—958951 


Which ſhewerh, that if you will go the neareſt way from,C to\R, you muſt not go 
Weſt, though botly be under only Parallels but muſt firſt ſhape'your Courſe from C 
from North 68 deg. 1 ty, char is almoſt FN. #. and fy by lictle and lictle 
inclining to W. by N. andithen W. ard W.b. S.and almoſt . S.W, as before. 

4 


FAG 
ITT Hows bo find the Obligity. ®.: 


Wo Places\having Latieaye ber the {atpe, as 5 1 deg. 22 wich and towards che 
; Difference of Lpgitade 52 deg. 55 
: If Nhove go, take F our of 180, and 
of way? 


i._ 


Le 


— 


ſame Pole, \ whether Not oF" 
min. or any number of Degiter1 
work with che Rethaings che (ae 


£ 


% 


£FaY P R (> 
\ . 
As Radius go, T « Co-tamgenf of We {Laticudeygt7t. 22 m. R N—990267 
So is the Co-fine of ; the Biltwwef hhag $d.27 m.RNF-995197 
To the Compl. Tan. of the greatefs OMiquiry 4 0, 25 M,N F=—985464 


$1. 


\ 
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Sorhat ce greaceſt Obliquity is 54 deg. 25 min. And che ſame Proportion will hold 
tor any Queſtion of this nature. © ' | 
We might proceed to frame many Qeftions roaching thoſe wo Places ; but chefe 
being the moſt maccrial, I leaverhe reſt co your own PraQtice, to we as mach breviry 
as I may, I might have ſhewn you the Side and Angles ; buc1n regard chey arc Sphe- 
rical I omit 1t, and (hall demonſtrate chem at lat in Plano: But you may tollow 
cheſe Rules, 1t you cannot app1e1cnd che Diagram z bur ſome may delire the 7 ris 
angle, therefore I lay it down. 
In this Trieng/e C RN, ler the ewo Places be C a1d 
R, and let N the N.rth Pole; thin CNor RN 
eicher of chem are 38 deg. 38 min. the Complement of che 
Latitade and the Angle CNR1s the Diff-yence ot Lan- 
C gitnde: There is required C FR the neareſt Diſtance,and 
che Direft Poſition of the one to the other, NCR or 
NRC; for in this Caſe thole rwo Angles arc cual : 
7 And fecingNC and NR arecqaal, therctore ler tall the 
p Perpendicular N F, the Triangie NCR is divided into 
two Right-angled Triangles CNFandRNEF, which 


are every way equal. 


AT 2x8 


The Third Scituation. 


One Place having North Latitude, and the other Place having South La- 
titude, of difevens Quantities, and the Difference of their Lon irudes 
leſs than 90, As I omit "one Place _ North Latitude, lands 

x deg. 22 min. the other South Latitude, as the Rio de la Plata, 35 
Ge oo min. Difference of Longitude betwixs them 45 deg. 55 min. 
I the Diſtanee, the. Angle of Poſition, and the greateſt La- 
_ or Obliquity of the Great Circle rhat paſſeth over theſe two 
PES, 


'A Fter you have deſcribed the ourward MeoridiesN ES A, take from the Line of 
Chords the Latitnde 51 deg. 22 win. and lay it from E co ÞP, and draw the 
Line P CO and H CM ar Right Angles ro Þ, take off the half Tangent Line the Dif- 


AT 
D 


: Ht 
Sa | of 
Fo 


$53 T 


5 as 
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ference of Longitude 45 deg. 5 5 min. and lay ir from E to F, and draw che Afe- 
ridian- Circle NF S, whereon lay the Laticude of Ris dela Plata 3% deg. from F to 
R, . by taking 35 out of the Line of Chords, and laying ic from E to 35, andthe 
* Tangent of F E from C to Pole, and draw the prick'd Line Pole 35, which cacs 


the Circle N F' Siu R, che Rio dels Plata: and through R draw the Circle Þ K ©, * 


and meaſure MN on the half Tangener, you wilk find the eFogle of P to be 
RPE 36 dey. 2 ain. Then take the half Tangent of 36 deg. 2 mix. and lay from-C 
to K, and draw the prick'd Lize from K chrough R, and-1c will cut che Line ac T; 
therefore meafure T Þ on the Line of Chords, and that is the meaſure of R Þ 95 dep. 
18 min. tor the Diſtance, or 1906 ner, or 57138 cMiler: The 

or Obliquity 1s from AEwL; and V LW is the Pardlel of 68 deg. 21 wit. the 
greateſt Ob/iquity required, | | 


PRxXOBL. V. 


Then by the Tables, 


As Radius, To the Co-ſine of Differ. of Longirade 45 d. 55 m.— 984242 
$0 i the Co-rangent of the preater Latirude 51 dey, 22 min.—— 9903267 
To the Tangent of. the firft Arch 29 deg. 5 lin. ————— 974509 
The leſs Latitade 35 ws us 9 nate fig. aky che firſt 4h 29 deg. 
5 deg. 55 


5 min, therefrom, and there remains n. Ws this out of r80deg. and 
chere remains 84 deg. 5 win. che.ſecond Arch:. Then - 


As Co-fine of the frfÞ Arttng deg. 5 minw——————— 994% 
Is te the Co-fine of the ſetmad Arch $4 deg. T5 tin  —— ——gor3 18 
So * the Sine of the greater Latitade 5x dey; 23 min. 989+ 3 


Take — $4 4: ST the Cofiiieef $4 4 42m 890991 Sum 
And there remains- 95, 18 YThe true Diſtance 95 d. 18 m.——$96586_ 
which was required. , a 


Now to find the Obliqnity, Take both their Zavlewder 25 if they were 'Afwwl,"br \ 


p 
boch South, and the Complenyent of the Difference of ra__ to 1 $$deg. whuch here 
is 134 deg. OF min. halt that is 67 deg. 3 win, 30: both the Latitndes added to- 
gether make $6 deg, 22 win. half $43 deg. 11 min. ic being too lictle, I added 
abour 1 deg. 20 win. to the half," to find the meanrand true Latitude 44 deg. 31 win. 
by which I find che Obliguity, as I proved by chis Operation. 


eAs Radius, Ts Co-chngent ' the Latigude 44 deg. 3 =D 1000732 


So #s Co-ling of half the Di of Longirude 67 deg.\a min.- 9591 58 
To the Co-tangene of the Oliquiry 68 deg, 21min. - 959896 


Now to find whether 68 deg. 21. win. be iadeed the cruc Olfiquity, make theſe 
Proofs of it. 0 - S. 
As Radius, To Co-tangend Obtiqu qu? 68 deg, 21 min. _————g59390 
T aks from it the Se Lek gr . 22 min. —990267 
T here remains the Co- (mie of Difer.of Longjrude 60 deg, 4 min.- 9696323 
” | | 7 : | 
er Radius, To Co-tangent ef Obliquiry 63deg, 2 min.-—— 1959890 


T aks ont the Co tangent of the Latitude 35 deg7oo min.— 1015477 
T here remain; Co-ſinc of Differ, 73 deg. gt min,— 944413 


60 


| | 14 
Now both the Longitader found, 75 deg, 51 min. and 60 deg. 14 win. added _73 5! 
B b 


rogerher, 134 05 
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together, makes juſt 1 34 deg. oF min. the Difference of Longitade ac firlt 9 
berwixt thoſe rwo Plas which roves, Thar the greatdt Obliquity of the Great 
Circle chat paſlech direRtly over two Places, the /ſlind Lundf and Rio dela Þla- 
#4, ſo {cituare, is 68 deg. 21 min. - 

Now if it {o' happen thar both. the Latitudes be of the {ame Quancity, as one 
Place North Latitude 11 deg, 30 min. and the ocher Place Sowth Latitwde 11 deg.30 m. 
and che Difference of itade berwixt the two Longitades 55 deg. 43 min. T find 
the true Great (ircles Diſtance berwyxe ſuch Places, farlt divide the Difference of Lon- 
gitade igto two cqual parts, and then rake one Latitude aud halt che Difference of 

tude, and find the Diſtance belonging to- ane Latizade, , which doubled, yields 
the whole Difance berwixt the Places propouided : As Longitade 55 deg. 48 mus, 
halfed is 37 deg. 54 win. agd Latitude 11 deg. 54 min. Then work rus. 


Ar Radius, To Co-fine of Differ..of Loogicade 27 d. 54 m.——994633 
So #s the Co-finc off the Latitude 1 1 deg. 30 Mn. ——— -og119 


To the Co-fine of 30 deg, half the Diſtance—_— —— 993752 


which doubled is 60 a: the whole Diffance berwixt one Place Soxth Latirude 11 deg. 
30 win. and and another North Latitude 11 deg. 30 min, having 55 deg. 48 min. 
Difference of Longitude. And ſo work for any rwo Places fo ſcicuare. 


Geographical Queſtions. 


Two Ships being «t Sea, their Difference of Longitude was 53 deg. Now 
03 4 day they obſerved the Sun being | Gm. ch: Nor Ship 
And the Sun's Meridian Height 33 deg. «nd the South Ship 77 deg. 
the middle Latitude between them was 1 5 deg. North of the Aqui- 
noGtial Line : 7 demand the Angle of. Polition, aud Diſtance from 
the North Ship zo the South > 


Meridien Altitude. Irft add the ewo Meridien eAltitudes: Complement together, 33 deg. -and 77 deg. 
y3d.Compl.; pdeg. Complement 57 and 13, the Sw is 70, the half Swe is 35 deg. the middle La- 
774.Compl.12dey, titnde 15 3 add the middle Latitade and balf Sww together, it makes 50 deg. che 


Sum '70 
P 
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Nuth Shipr Latitude; and (abſtraftche middle Laticwde from the half S4mry: an 
che-Remann 15 120odog. che Latitwde of the Soach _ The". North Ships Latitude 
is laid from Q_109N 50 deg. che Difference of Longieude Q_F 5 3 4eg. Throagh Þ de- 
ſcribe the Great Civele CHMeridian Þ © By-on which-lay down the $0x:h Ships Latitude 
20 deg. aSF C, and fo draw the:Great Circle NC D chrough the /nterſettion of 'the 

ck'd LineTH , with the -Aferidian ar C 3*tor that is ther Lativade of the ſecond 
Ship: So the Angle of Poſitranis N C Q., whoſe meaſure is C Gonthe half 7; angents 
43 dre. 58 win. trom che Sauth Weftmards;, and the Diſtance is NH 48 deg. 22 min. 
that 15, 1683 3. Lragner, or 5o5E Adiler, the neareſt Diſtance of the two Ships, which 
was required. How to do it by the Tables, you have been (hewed in che Laſt 
Example. 


The Fourth Scitnation. 


PxOo3F LL: VIL 


The Latitude of two Places betng given, together with the Diflerence of 
Longitude, To find, oP 
Firlt, Zhe neareſt Diſtance in the Arch of a Great Circle. 
Secondly, The Dire& Pofition from the firſt Place to the ſe- 
coud, And, | 
Thirdly, From the ſecond Place to the firſ®G. And, 
Fonrthly, The Circles greateſ# Obliquity ':has paſſeth over 
thoſe two Places. oor own, | 
| ' , 


Dmirt L be the Latitdeof Landy $1 deg. 22 min. and Longitade 25 deg. 52 win, 
and Bis the Latitude of Barbadees 13 deg. 10 win. and Lyngitade 332 deg. 57 m. 
and Difference of Longitude 52 deg. x5 * ot, 


5 


' : 

Lay down *firſt the Latitude" Fit dig; 22 is; from Q to L.; ſecondly, the 
En F 52 dep. 55 | d draw the ay Pagers ke 
toS;z then lay down 7 and cake of _—_ 

2 


Buſs 
anges 
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Tangent Line QB 57 deg. 55 mis. and lay from C to K, and draw the-prick*d Liar, 
nd hewicncibs jo. 3 PFS in B, the Latitude of Barbadors, 13 dep. 10 min. 
through B draw the Circle L B N, ſo'the Angie of Poſition is B LQ_, Whole meafarg 
SRO 67 deg. 5 1 mix. that is, W.S. W..21 win. Weſterly ; which raken off the Line 
of half 'T s of your Scale, andlaid from C ro Pole, and: draw the Line from 
Pelechroagh B, and it will cur the Line in G: Therefore meaſure G L on che Line 
of Cherds, you have 57 deg. for che Diſtance, or 1140 Lragner, or 3420 Miles, 


To find the Diſtance in Queſtions of chuy Natare, 


z As the Radius, [ts the Co-fine of the Diff. of Longir, 529.5 5 m.-978030 
$o w the Co-tangent of the greater Latirade 1 deg. 22 min, 990267 


To the Tangent of the firſt Ach 2.5 deg. 44min: —gz97 


Take 25 deg. 44 min. from 76 deg. $0 min. the Complement of 13 deg. 16 min. the lels 
Latitade, and che Remain 1s 52-wep. 6 win. thelecind Arch. 


” 2 Ar the Sincof. the frfÞ Arch 25 8: 44 m ===" $95 7 


I: tothe Co-fine of the ſecond Arch 51d. 06 m.; 979793 Ts find the Difance, 
$64 the Sind of the greater Lacitude y 1 6.22 m- 9999733 - 
1306 P, To the Co-ſine of the Diſtance 57d. 00 m.— 973602 


_ 157 M. whichds the neareſt: Dif anc (in the as of 4 »Cirels, by; 25. In es lels chan 
1149 G* AMercater”s Chart by the, Rhawb, Te by 16 e Legrerhan Hy Khembb on che 
«5-17 QlainChart; which confirms this to be the near all ways of Sailing berwixc any 

166 rwo Places, | 'Þ . ” 


FEM To find the Angle of Poſition, ., 6 Tr 
' 3 As the Sine of the Diſtance 57 dtg, eo min.—— — 9923759 
[1 to the Sine of the Difference of Longirade 52 deg. 55 min.— 990187 
Ss « the Co-ſine of the Laticude 13 Up. 10 min———— g9884; _ 


Add the two laſfÞ ; Subſtrait the fr y —_— — 1989030 
T here remains the Sine | of the ane þ DireR Poſrtion—- 996681 
Which is 69 deg. gt vin. from the South part of the fl, 
ly, #. 8. 20 w. Wefterh. WE” 1 


Now to know the Diftance and eAugle' of Poſttign,yjoul” muſt yur Barbadoes ar B, 
on the Weſt dps Bro ; deg-\ from A&,And rlag” de Seat 
$1 deg. 22 min. aidlay ee Differente Bf Longitudertrom 2 to, and draw che 
Meritian-cirel P FS, andic wilt Me Par ate atitude 14 herefore from 
B draw the from L to Ki And if you follow your formerſDireftions, B D 
willbe the of B L the Difaniv Found). as before, 57 drg. $0 win. and LBP 
the Auvle of Pofition, whoſe Me: ure is RG 36G- 26 mis. and the Great Circles 


greateſt Obliquity is,C O 54 deg. 49 min.  Fory 


JED. / 
"4 


h Weſtward, as name- 


” 
Fg 


% 


4 As the Sine of the ſecond Arch.g1 deg. 6 mittee —— 9891. 
I: ts the Sine of the frſb Arch 25 deg. 44 min. ——— 96 3767 
So « the Tangent of e oO Congrnds 52feg. 55 min,—1012157 

| 197 5924 
To the Tangent of the DireQ Poſition 36 deg, 26 min, —— g9681 3; 


which is,2. 7 . . from << ian, namely, 
OI ES end woe io fomngk 


L, 
Nob, N. 2deg, 41 mine Exfterly, om B cowards 1 
«ron Curſes bl incoening comtet he | Ell je ved. 


For 


Ciar.XH. In Great Circle Sailing. 


>. 
dl 


For the Obliquity, to find thar, 
s A: Radius, To Co-fine of leſt Latitude 13 deg. to min,——gg334; 
So « the Sine of the Angle of Pofition 36 deg, 26 min. 
To the Co-fine of the greateſt Obliquity 54 deg, 40 min. 
Theſe are the Scitwations of al{ Places upon the Terreffrial Globe gi {o that there can- 
not be any two Queſtions, bur, in of each other, they be found in one 
of theſe four kinds ; exce ay lin ane oiie ores Be INN: and theſe 
Dire&tons you have in the Tenth: Chapter : Therefore if ſcriouſly dbſerve 
—_ Ry already given, and as foltows, you ſhall never have your Eape» 
tion deceived. 
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CrAe. XL i | 
Hew to deſeribe the Globe is Plano, by rhe Mathematical Scale. 
and all ocher Quefioar of this | 
l Splice Trae, Da very eafly be performed by 
cauſe che Globe 1 a 


chargeable 1n/fr=weny, and ſo every ont cannot have it, 
therefore ſeveral Men, have for ſeveral Uſes, invented ſeveral ways to the 

ow. The teſt chi 

GreanMeopr of 


-* 


upou 2 Plain, as Mr. Gunter hach them in his Book of the Seffw. The 
purpole will be that of Gems Frifies, which is moſt uſed in the 
che World, the Projetion whereof is as followerh. 


Firſt, By che Chord of 60 deg. deſeribe the Circle 


\ a. + - 
*% . 


, andN'S 


1 Thenif you cake off 
your Lixe of 4 Tangents in your Scals every 10 deg. and x deg. and lay chem fromrhe 


OD GE IE 2nd number chem 
yt Sola $onks a7 t Sr ove Diameters \ntn bis EE the 
e/£quinetial, N $ the ' 


Meridian, which are half Tangents. | You may do ic alſo with- 
| our 


. ——_—_— — —  —— 


_ 
. 


—_—  - Gevgraphictt'Gailing .IB6 117 


ontthe Scale, by your Rwley, if you ſtop one end of your Rw'er at N, and turn che 
other end abou to the ſeveral Degreeg'in che lower Sewicircle ES Z : Andalfo if you 
keep one end of your Rw/er fixearthe Point &,and hay the other end abour co the ſe. 
veral Degrees in the Sexwicikcſe N E $ ; fo have yoa the- Meridian-diam ter divided 
into halt Tangents likewiſe. \,*. | \ . # 

Now you have*divided ch Digneters hey muſt-guide you in the drawing of 

ys 7 1 20k Q "a, 

the Meridiavs from Pole N to PoleS, 'w perfect C eng, if yo are the 


t 
*C 


How to fiad the Parallels of Latitude. You may-findrhe Centerk\in the Diameeter\/Z, if you extend 
Cencers of the- che Compaſſes from/the firſt Degree on che half Tapes, to the Betents.of cvery 10 
Meridian-Ci'= Dprees, and with that Diſtance put one Point at\I0gdeg. in the-Srypidiameter A C, 
_ = in E C will{the other Point be the Celper of the-A1.ridian of "0 firſt 10 deg. 
from A: an me tike from Eto the fame-magner, for any-orhicy Degree. To 

draw the 2/eridhett of 50 deg. Longitude, take the Secant of yo deg. off che Scale, 

and one Point wiltffand in the Semidiameter & C,/ar 50 deg. and the other will ſtand 

in the Center at Ea, and likewiſe at Weſ# for $$ Heg. on the other! fide : And fo do 

for the reſt ; and ſ4 you may find the Center of any Circle whatſoever, upon the 

. Croſs Semidiameter 5 aan to it, which you muſt continue beyond the Great Cir- 
How to find the cle, where the Center will be in many Qxeftions. For the Payallels of Latitade, ic is 
Centers of the thus : Take the Complen:nt-number of Degrees off your Line of -Tangents, puc one 


Parallels of Point in the Degree of Latitnde, the ocher will ſtand znthe Center. 
Lacicude, _ — 


The GLozR i PLANO. 
The Globe m Plarmo . 
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Caae XI, ByauArchef.sGreatCircle. 


Ig 


For Example, If you will draw the Parallel of Latitude for 60 deg. take off the 
T angent-line of your Scale 30 deg. che Compl. of 60 Latitude, and the other will fall 
upon V the Center of che Parallel of 60 deg. in the Semidiameter N $ continaed be- 
yond the Circle. 

So, Take the Tangent of 40 deg. and it will draw the Paraltl of 50 deg. whoſe 
Center is at X: and iodoin drawing all Parallels of' Latitxde. You may draw them 
alſo by making ſeveral Trials, until your three Points be in a (Circle, and alſo draw 
the Parallels of Latitude : with the "a. Diſtance find cheir Centers 3 but if-you can, 
by the Scale is the ſureſt way. | | 


The Foxy Scituations that are in the Globe. 
The Firſt Scituation. | . 


A is a Point of Interſeftion for 'the Mouth of the River of Amazones, Z Lundy, 
C RV the Obliquity 62 deg; 16 min. Eche other Point of InterſeftHon with the e/£qua- 
tor, N RV che meaſure of the Angle of Poſition. which applied to the «Equator from 
K inwards, ſhews you 27 deg 50 min. from Amazones to Lundy. Now if you will 
know the Diffance im ſuch Bwueftions, .meaſare jt in the HHeridian that agrees with 
the Angle of Poſition; as namely, for this Diſtance AZ, you mpſt meaſure from N 
in the Meridian-line of 27 deg. 50 min. and you will find ic 61 deg- 57 min. And 
ſo do for to meaſure any other Diſtance. 


The Second Scituation. 


I is the fuſt Places Latitude, Y is the Difference of Longitude to deg. 55 min. Y'is 
likewiſe the ſecond Places Latitude 5 and it H is the meaſure of the Angle of Poſition, 
which meaſurcd in the Semidiameter A C, will be found 68 deg. 46 win. In thar 
Meridian meaſure | r the Diſtance, and you will find it from N towards C, to reach 
32 deg. 18 min. Rememberto meaſure rhe Diftances from the Poles in the ſame Aﬀeri- 
dian, of the Number of Degrees of the Angle of Poſition : The greaceſt Obliquity of 
chat Circle N rl 'is at W. 54 deg. '35 win, Interſeftionof the «Aquater at Y, W isa 
Meridian of greatet Obliquity. | 


The Third Seituation. 


L is che firſt Places Latitade 51 deg. 22 ain. North; E p is the Difference of Low- 
gitude 45 4 $55 min. Ris the ſecond Places Latitude, or Rio de Plata; & the greateſt 
Olliquity 68 deg. 22 min. m nthe Meaſure of the Angle of Direft Poftion: applied to 
E C will be found 36 dep. 02 min. in that Meridian: from the Pole meaſure che Di- 
ffaxce LR, and you will find it 95 deg. 18 min. Þ the [pterſefion of the Greas Circle, 
paſſing over the two Places in the Equator. 


The Fourth Scituation. 


The firſt Latitude is at L Lundy 51 deg. 22 min. Difference of Longitude counted 
from E 52 deg. 55 min. that Meridian __ the Latitude of Barbadoes x 3 deg. 10 
win. atb: M x che Mcaſure of the Angle of Dirett Poſition :67 deg. $1 min. bL 
meaſured in that CAeridian is 57 deg. 08 min. the Diffance. Now to know the Ang/e 
of Poſition from Barbadees, being Weſtward from Lundy, (ct it on the #eſt ſide of 
Figere; as at By and likewiſe if the firſt Place be ro the Exftward,, pur his Latitade 
to the Eft fide of the Meridian. 

Now'to know the Angle of Poſition from Barbadors, and Diſtance, and Obliquity, 
B QO is the Arch of the Great { zrele that paſſerh over theſe rwo Plces 3, 1 is Landy, 
q h is the Meaſure of the. eAngle of Poſition 36 deg. 26 win. B gy mcaſurcd in chax 


Line, 


[OI En RY _ 


492 ; Geographical Savings Boor TV. 
Line, you will find the Dif«nce 57 deg. O is the greateſt Obliquity 54 deg. 40 min. 
NO®S a Meridien of the greateſt Obliquity + d 15 the Interſ/Gion with the 


e/£9uator. 


_—— — — 


—_— CO 
- 


Cm 4 e. XII. 


By Arithmetick how #0 Calculate exaitly for any Degrees «ud Minutes 9 
Obliquity ; #hst Degree aud Minute of Latitude the Grear Circ 
ſhall paſs through. for any and Minuts of Longitude, from the 
Point of Obliquity, of of its InterfeEtion with the MquinoQial. 


Ore theſe Rwules well, for they fervefor tl Qu:ftions of this nature, whac 
Difference of Lengitmde ſo:yer any Point or Place hath from the Meridian 
of 115 next Obliquity, which is ever go deg. or lels 3 thie Compleneent thereof 

to go deg. is the Difference of Longitude of that Point or Place; from the Meridien 

of that Great ('cle*s next Interſettion with the /£quator. 


The firſt ſort-of R n/L x's tte theſe. 
By the Latitude of two Places, the (Cir pho rel betwixt them, 


and the Obliquity of the Great Circle p direftly over both Places 
given ; To find the Difference of Longitude of each Place from "the 
Meridian of the greatefÞ Obliquiry;* ** 


Let this be our Example, Lundy in North Latitude 51 deg: 22 min. and Barhadoes 
in Nuwth Latitude 13 deg. 10 min. and Di of Longit# 52 deg. 55 min; and 
the greateſt Obliquity 54 deg. 40 min, Work firſt with thi leſs 'Latitade, 'ro find the 
Difference 6f Longitude from the Meridian of Obliquity of bork Places. 


CULAR SD... 
Thus, As Radius, and Co-taggent of Odliquity $4 deg. 40 min.—1, 9385059 


T ake from it the Co-tangent of leſt Latiqude x3 deg. 10 min.-1, 063090 
T here remains the Co-fint of Differ. of ngifuce-80 d, 27 m.- 921 g69 


- The Difference of Longitmde of the (ccond Place from the Fferidian of rheegreateſt 
Obliquity. And by reaſon the Difference of Longirade from: the”! ; Ware 
than the of Longitade berwixc the two cherefore f tht DiF- 
ference of Longitude 52 deg. 5 5 min. from So deg." 27 min, arid chere remains the Dif- 
ference of the firſt Place from the Meridies of 27 deg, 42 min. and the firſt 
Place is berwixt the ſecond Place and the of - Burt if the Difference 
of Longitude from Oblzquity had been leſs than the Difference of Longitude berwixt the 
two Places, then ſubſtra& che: from che ence of Longitude berwixr the 
two Places, and the Remain had been the Difference of Longitade from the Meridian 
of Obliqwizy, to the firſt Place. rol | 


| To find heres place then 

| "1, To ere to the Meridian of the greateſt Obliquity berwixt avy two 
Places, in a blank Chet, or Midge"; (Kay or Pia, co trove op the F; ey. as We 
find that itis 80 deg. 2.7 win, thic Diforence. of Langitade of che ſecond! from 
the Meridian of Obliqnity, and 27 deg. 33 win. from the firlk, 

2. You ce you find - en gia Longitnde berwix: the. Obliquity and any; £4- 
ey the Ollie? of oo. dhe Difference of from d< 
"37 By e Great Chrcle, and thi e Longitnde from che 
Obliquity, to find the truc Latitwde, b DE2I S Zoot 


RuLE 


Crnr XY. Ha Cirde. 19g; 


CY” > _ m_—__ 


_> = + ——O—_ wa oo - _y 


p” 91h ties « FRE Iris t #1 * 9b! ho 2 alcm nf T vb 08 © oo 1 tnannilg 
at J 1597 Bt {1197 13 al Wk \ 2 $ Ruws bs 0 2vEHE> {OUR Sth ECT / wu 
” alv"—= 

* + ot dk 4b varb bas anal ATE: vine, T2 wall » 1 a8 


vt Pena ee na] Obliqui 
-91 071" Ne noon YA aade Pot 


d Gl ewiſc jf you wprk with 27 deg. 
Hae gr 5 ns tary 
'7s 


PLE F< 99:4 wa 
498g) *x7. 


SUN: T7 i OO OTIT A A 
NUIH2 LL 10 81-3 27 - £ wa 


Un nt 


or Blank Chart. . 
As thus, for 2 deg. 28 min. Ty ior Ng more, added to 27 deg. 32 min. a 


30 deg. 00 win. 


RuTre® IL. 


As Radins, To Co-tangent of Obliquity 54 deg. 40 min. 198 _ 
T ake from is the Corſine of Differ. £370 from Obliq. zod. 00. 993753 


T here remains the Co-tangent of the Laticade 5 0 deg, 41 min,-— 991306 


And by the ſame Rule T-made this Piffer. of Longic | Latitade From 
T able, of an Arch of a Great Circle, ex, © romOblig. Lundy Lindy, _ 
rended from Latitmde- 58 deg, 42. my a #1 
to Latitnde 13 deg. 30 moins Dig ». >; 51 22 
of Longitude $2 deg. 5 5 gules. | 430 700 $0 41 
Point of the t Obliquity 'n pon a 39 :-00 49 "07, | 
Meridian-line, that fo might be the 49 0© | 47 . 13 
berrer procracted/ on #ereators Chart 43.5,00 1. 44+ 56 
This is, for eretwi* "<1 $9.00 43 13 
, Longitude, $5 ©o 33 $8 
>,” Great Cirdle 60 GO | 35 13 Rn 
you ſce chers 65 00,1 30:48, 
by 5 co the Dj 10 Ye 25 \&6 
the 7 de Deg | 25 00 | 20 03 'V Label 
ligsit), which makes. 8 deg. 2 3 27... | 13 10.4 Babadver... -_ 
the Difference of the Sur? Ry 1.4 
Plage,. which was the” Difference of Lengitade from Mighty, at Fils found. tn like FT 
mover work for any other Place. ya — 
«us, af Wt 2 | _— 
” "IRE WW; ; 1 AT 
"on F; | CHa P. XIV. pu. —% ; A | Tat | 
| How by the Scale of Ta ts to malt « Part of the Globe'is S==—to 
by you nay trace out thi Laticudes to every Degree of 2ngit 535 :b# 
Weeks: 10 Degrees, 45 Meer 45 Jou will defer, without Ca a, DG > Soett 
Fo 440 
Y the Line of Taxgents on the fide- wG M; Way al Flake, 3 we; 4 A a 
; rv the following Proje&tion, which was made by Mr. Philips in lis any Ip Y 
| metrical Seaman, pag. 5; by Tables and Geometry t Bue here you may lay X 294E- ad 


laboar, if 'you have a Scale with a Line of Tangents on it, HOC, 
'Puſt, Conſider of wha length your Tengens or [Side of your Qed armid bes 

and accordingly ſer off your-Radinu from' A cowargs D,as {0 J 

77 deg. of the Tangent-line of my Scale, and ſerit from Achie Pole wo D, 

on che North fide of the EpS4s or 13 deg. of rs Lads which is & 


.- 


, " - S mc toc m— 

© —- 11) Geographica\Sullng BoorTV. 

| | | "Then make the ocher fide of the fame length, and draw che 

Kedine is abtlys 30 anger if 45 deg. Then with your Com- 
the ſeveral Degree 


;, and draw the Arches or 
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Ga an MI. ByunArchafoGrea Circle. 


" The Blank Quadrant, being, thus made, will ſerve for many Exampl es; ef ally 
if you make it upon a Slat Stone, that you may Tipe the Arch, thar is lightly 
by a Slat Pen berwixt any two 

You may ſet down therein the two Places you are to o fail between, according to their 


Latitudes Longitades 5 and thigiy only by youfReler draw a ſtreight Line from che 
þ erat ro the other, which __ ceprelenr Ne reat Circls which paſſech berween 


HS wndenl) be of-{; ogg Antitnde,. «high: you. , 1 
ens ſail by exaal O 4% 4 lande 0 if you 
will as el be ah. Fo meds proot chereof. ES OW , Wa” , 


Of a4 wp, in; Hg Hy and Bred, in | 
332 deg. 37,9vin. Dy WIE Pat 83441 1H win, [2 by | 
what. Gin 96 Latitudes TE Gr Gn Ereles Thy png {ono 
Places d | 
Fi Four + oh eMeridlan of che / les FA 
There gl! min. and'rhe Lingitud* 
D, which 1s ſer com gong 4 _ ink at Lg and of La TO, 

or Arch of the Quadrant, coun erence inde 52 de urns 
Ui is the == che Iilnd uf Baidadies, on which you Hs out 
rn 13 wade 19.7: 10 min. ha? ab, hore L ro the ſecond 5; 


'bf'g 
Feng to apr 


and craly perceive by M49. nn TITS 
Lutaks im CS Born | Wor, you wil fat 


tc; 4Dif 245 1c ids Riſer of Latitude to be 
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t Hrs 1 \he {ST a Se Spy git. | Ly ny 
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ſce in che fourth Column of chis axthe n ifs oojgs oojz8 F827 
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Geographical Sailing . Boox LV. 


CHae. XV. 


Ea | Ruz x IV. 


© By the Latitude, «x4 Difference of Longirude frow the Obli ; 
find the true Great Circle's Diftance, len 


Ar Radius ge, To Co-fint of the Laticude's'r deg, 22 mini———g7gy41 
__! $6 the Sinc of the Difference of Longitude 57 deg, 33 min,——966gbg 
=" Tothe Sine of the Diſtance 16 deg. 47 min —o -946030 


; Sothas 38 dex 47 min. eo from the Peint of the greacel} Ob- 
gs of thac Greag Circle. = 


RuTx#® V, W@ 5 7. 


'By the Obliquity of the Grear Circle, t find the ww Leela cap 


Quintity of « a Citcle's Diſtance, from the Point io here 
Obliquiry. 


-\&/Radius, Te Sine of ladpgry w5b 
Fo\& Cofine of. the D Sn RT o: = Sovthy *" 
"I LSE LIT IN SO OP I, n———g89:67 


We Lo Agmin,——-991158 
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Cnar.XV. By ebe Archiof aGreat Circle. 


The ſecond forr of Ru ng: 


whereby to find what Rhotab are to ſail upon, that you may keep inur 
neer the Arch of a Great Circle, tied fron one Place ts aut 


Ruzn VII. 


By the Diflerence of the Obliquity , «ud Latitude 
+2 giohsy' T4 find of Lenginde frm the 0 _ e Point and Me- 
ridian of greateff Obliquiry. 

0 fois, Toilets of Dias rings fre 0-2 99193 


To the Sine of the Great Cine Diſtance frm Obli. p00 47 m.-998236 


So that if you take oug 16 deg. 47 win. .in [ before Frag cur 

of 73x47 min. be. 7 min inthe Dill Obluly fa: aces 57 dep. as 

= found in the ſecond Rwle of the fourth Scitwation. Bat if che- Potat of 
—_— had been berwixt the ewo Places, Fl my ay have added them together, and 


Ts 4a nt 0 the ono 


D <— 


w—_ ney He N "WE Þ- 4 VHL. 


apoleGuin Citdle's Diſtunee" Faw the Obliquity, and the Latitude 
given ; To find the Rhomb; y_ 


A: Radius Fen, FEGratCiilsd Dance 16d.47 m. —947943 


T ake ont the ( Tenn ETD — , 
STha5 5g wit 95767 


*. There Ygin 


as therefore; in the four, y' ng, been directed how to find the 
Diſt haves detev ix: che tw &Places, ET: PE Laghs rk: i Dif Obli- 
je: of te aw Pac, 4 nay Be Difference of 


: and 
fo. Fe Ch _ _- 
II AE Place 


Z 


wr rad a p< 4p 


RTE 
"0% ——_— yy 


d agree IONS 
COTS 


"1 Half Poive, 
A'S ”y 
C50 ro3e a Quareer 
| 65 Gf er 6 = Ap eEroe: 
$07 hs and. js required, the Di- 
7 OS k 4 ay Yr WIRE - 
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At 


T7 
- 
= 3 Aa 


Geographical S ailing "Book1V, 


As Radius go des 74S e of + .Difference of Lacicade 2d.15m,—$59394 
T ake out the Cofibe © Rhomb 70 deg. 19 min, ————9527;9 


T here remains the Sine ft, Diſtance 06 deg. 42 min» 996655, . 


| That 06 dep; q-min. is IP) Leogher) may r OT N. pw. ' W:Nerly." from 
F the Latitade 51 deg. 2.2 min. to Latitude 49 «> 97 win. 
any 4.4 


RuLs X. 
Big L 


wa ww 942 SIS 
"by the Great Circle le: Diſt, and thy, rence df Latitude gives; 
To find the Et nr Ons (94 
As Radius, To Sine of Laxinade 2 deg, 1 $amin. AST. 36 
Take ont the Sine of the © 6 deg. 42min, 906655 _ 
T here remains the Coins foks Wh 70:deg. re 6-14 


E 


/ 


1.CT 2 5 


4 33" XI. 


fy Rhomb, and Dillance apes # given, To find the Difference of 
riru Av FIT 4d 


As Radius, To ID er; the RindbG pe dis 19 mid———955779 
So # Sine of the Diſtance 06 deg, 42 min, —— 90665 5 


To the Sine of Difference of Uvuden drgy 14min. $59394 


a Which 2 win. Tp4goha jeg there remajts the 
| "Latitude 49 deg. Ge Re 6 mod wb ST ; vs 


«FR M1 JL Ron EL.) bon / » 
» the Obliquiry if 24s Git: ee noo gs oven 5.8 find 
quity. 
| 15 9 Che: | SER 
. mn ———997737..- 


"ob 


. Py 


2 Lab o mY Ir by 


in the foregoing T able, ied ro ” deg. 33 


. Ft A Af +. Co-(itie of ma 2 | 
A (1917 $6 of hi nf oo , 175 
| ff Sex be Dang a cuts prom ens __= 


Iva, 4: oO 
af anal PO: Then yaaiauy 


AAENT rom 
Jem 3, inn GE. 00 
Eid Tyr ks Z Fg fo mu ms; 


e 
I 19win. which you may find by the foregoing Tables, or thas by the ninth x 
i, uUuLE 


a C ) w => "Ty 44 X _ | I, by | b L - \ 
. . ,.4 , . 
1 ; 


Cuae;XII. By avArchif'oGreat Circle. 199 


Rux x XIV. 


As Radius, 1s to Co-line of Difference of Laticude 4 deg, 11 mn.--886301 
T ake owt the Co-ſine of the Rhatab 73 deg, 08 min,.—— —— $4626 
T here remains the Sine of the Diſtance T4 deg. 34 min.————940040 


Which 14 deg. 34 min. converted into Leagueris 291 Leagaes the Diſtance you may 
fail Y. $., + a Point Weſterly, frona Latitwds 4'9 deg. 07 win. to Latitade 44 deg. 56 
min. and the Difference, of Longitude is 10 degs-as you may (ee by the former Tablegby 
Ge Laet $9 Af IE bbe- 2) By: of and the Difference. Longlent 

Obliquity is 45 deg. 00 min. and 2tvtdi rtnade by Hon 


PU 2xvydias 
dins $ deg. 24 min. and ſe work unti you have calculated the Difance for k F 


Point, or xacher half Point, becauſe 4 of a Paint cannoc be well ſteered upon.” 
no maceer if you dv upt exactly keep the vHeb of a Grra? (iri)e, for che Reaſons he- 
fore given ; but as necp toc as you, may conveniently, as Mr. Norwoed hath faikcicatly 
anſwered in his ninth Problems of Sailing by « Great Cirele. | | 
p24 dag pac way ny gre 1neo. your Latitae ſhort of the Place you arc bonnd 
to, for fear of miſtakes in your  Rethihing, and' {o over-ſhoor your Port to a grearet 
1; diſgrace, than che credit of Greet Cirele Sailing will bring you; and then co know 
what Diſtance you are to fail inchas Parallel of Latitude, 


RuTr = XV. 


+ By theLaticude, «»d Difference of Longitude given : To find the Di- 
ſtance apex 4 Couric of Eaſt or Welt, : þ | 


As Radius, "Is to, Co-hne of the Latitude 1 3 deg. 10 min, —— g99843 

$6 # the Sine of Difference of - Longicude 5 deg. #0 min.- $94029 

To the Sine of the true Diſtance 4 deg, 52 min——————-$9:87z 
which 1s 97 Leagues 7. 


Afﬀer on have mille ſome progrd in your Yayage, you may make uſe of theſe 
moſt ent Rules, w a Mariner = makers, Cndufico moſt certain, 


Ry z XVL 
By the Difference of Latitude, «awd Rhomb ſailed a»; To find the 
Diſtance. = You have it inthe Fourteenth Rue Ig... 
, Rurz XVID Wa, 
the Latitude, 4»d Diſtance | ſailed apo an Eaſt or Welt Courſe, To 
2 fad the Difference of Loogitude ; 25 20 Leaguos failed is Laveuds ; 
5x deg. 22 min. - Y 4 | ; | | 
4: Radius, To Sine of the Diſtance t deg, 06min, — ——1824185 
Taks ava Co-line of the Latitude 51 deg, 22min —— — 979542 
Remains the Sine of Ifiference of Longirude x deg, 36 min,—— ry 
& Weſb in the Parallel of 5t tg. $2.9 the 


[ deg. 76 mis. which isa w | 
| 2. ic. im Kale 13+ 
Y | ub L * | and 


Sochac whac hach been wikeren n will larithie any ingenious Spirit, to "> make uſe of 
thele Rules in theſe four Sciteatiepypadghd foutf will anſwer any thing required, 
in all forts of Great Circle failing ſhall now make the blank Mercator Platz and 
trace out the frckit of a:Great Cirrieytand Vikewile'thew how by Devitnde and Longi- 
tude J——_— Place-ot-any Shipin' Mer ator $ cart Katt 11 

#155 8 22571 | 


Ir ; dh & FR . out * A P, XV. 


Hnw "ts mathe the moſt tr Si-Chart, «ud : hy in Mean s 
5; Great _—_ 4 General 


Qr the cio che Diwiffon Lec heoaats be drawn aid divided; and 
\ crofied with -Parallel+Meoridians;> as: before direbted 5+ only one + Degyee of 
ML; Lorgithe rh Phr ticu let Chart beforesgoing, 15 10 tog. of he 
this Genergl hart. You bave heeneirecedthow-co make the Aferidiusline off the 
Scalerwhich is for b Gear el Chard ;v\andhehit (amy Rude makes his; © Lo6k in the” Tile 
of. Meridiopel parts, and you wllifind: the \Difference between the' sf quatiy aud 
4® ev; Jontiamde jm 4he Mer illian-(inerto be 874, 3 which is'874/Lragues and ;7 
at divided by 2015 43 deg, 142ml. 1. Of thi tor , therefore cake el > 
Srale of Equal parts, an{werable to each Degree of the eAfquater, divided into 20, 
which you muſt reckon 200 Parts, rake 874 Parss,jand that Diſtance will reach from 
che the Urge to 40 deg. of Latitude. "Always remember in a General Chery to omit 
Rq 2 Fee thoJabe, hides 7 inthe, 3110 this. Kk £24 U3135 1 va 
"And for bh eg. take 1158 ſuch Equal pertizo hich is [57 eg $4mino will reach 
from the equator at X, to 50 deg. of Latitude 1n the HMeridian-line: And fo - 
for any other Degree or _Minate of Latitade, ore Your have male the | hate, as I 
have dene the Figare following. . 
How to make Yau-may div . the Meridian-line by the Praiefti: ia the nab av, making the 
the Meridian= (de theteof anfwerabte to" 5" Degreet'ot che eA:quater of 2 #25 in this. 
= | 9. 4 Suppoſe you would know the Diſtance berwixt 40 deg,*and 50 Heg. of Latitade, in 
cal Projeflion, ©, Meridian-line of a Chart. Take che middle of 19 deg, which. 1s 45 dege, qua of 
thit Latitde in the. Dxidrant, ndic will reath from 4950 50 deg. of Latitade,1 urche, 
Chart, which'yon may ſoorrtry® And'ſo work 'for any other Latitude. 
A Scale of You have alfo there a Scale of Leagnes for every, Parallel of- Latitude, to meaſure 
" Leagues, any Diftances in the Chart ;, tor iD. is 260 Pros in this (her, as you may 
(con apprehend, withqut more Gm My 
The Protrafting * LT RProtr king DOE (yon of) Ts yon PM 
Duadran, hght,. without more words, / Wo inco ciths Þ Pulnt, and 
each Point intos four Quarters, may an a ad be into 90 deg. and a Libal or [ndex 
to be riyerted to the Center, and a Holt drilled the Rivet, to pat a Pin through 


DEDOS—— 


che Center of the Quadrapt u = ek Jer him, {quare by the Pa» 

Ce Ear EONS: 
willibew y the Compuſy 7 w lic 

makes with the Aferidian, or bearing pans firſt Blace from the 6/9?» 23 We 


{hewn by divers 4rithavetical Ruler, Sor your more certain and exaR direRion, Gone 
ro keep-yaur-Zeckoning (Upon I96 py nr pede or Blank ; and+to know firlt 


and a ferwards what - Ehewb you. 9 keeping in or. ncer the. Aeſot 2 
Great Circle; and to mn {249% pools Toegin Latitade yeuarc in, afres ſome pro- 
grels iden” awd 

tr 77 =_— "Kh you ſhall trace put the-4rch of a Great Cir- 


Sts wk or pri! yo t04a s Plat, and how to prick down upor” 


hoyhayis {1 
Spd OM =. yo ky hey how vo alle for 
nd *CMiph no any gumber 0! 

4 the Great Coyle ell 
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En. XVHI. Sailnghy the Arch of qGreat Circle,” 20 
Obliquity , to the Tater ſaflien of the Great Circle with the eAquator , viz. 
Greateſt 5 a $4 we 46 mint / 


oo | 20 0 XA 
- 4 xd bo wir1.5f 2544.15 9 $2: 58,50; 43. 47577 434.12 


60 07Jo $#60:27", T. Longit. 


35:12 25:46 13:10" For 
Co dey. Latitude. 


qu flor g Mercater's Plat, G ſtanderh uc 54 deg, 40 min. of North 
En 994 of Langitade Weſt merd, and & N 90 deg. Eaſt ward'trom. 
ow eAquater, 150 deg. trom cach Point of In» 


on buch lides a Mrridian drawn. at cvery-10 
at Latitude found 16.che Table, by. the 
every Meridian berwixt Cond © 
Tet yo rho her; br jog pk 

w Kat, ity of £ 
wag han to Js ur Mere 3 EF le oo open uncil you 
came down to qaaier ar lg $4 pourtrayed. on this 
ercator Plat a Great Cirele ms ons ro a hovs you p: beins in Noxih 
fieade 51. deg. 33 mrin. as L, che ocher atBin Nerth Latitade- 13 deg. 10 min. with 

| V7 55 mix. from C ano L, wC under B. 

-To A Circle: the Latigndes of the. Arch are the ſame on the 
Sa of the , as You by fonnd thent on the North fide. You 
have marked ogs only ſo awch Great Circle from the firſt Latitede, as 
TA ane and Latitude of Lady 51 deg 
nag to Latitade 1 3 deg. 10 win. at B,. by che Differense 'of Lengitade ipthe 

laſt Column of the Table in Chap, 13. and you will find of Longitude is 


- tiara ghd 4 Iau wakes gin rhe Chart or 
Seitm, Latitade 51x deg. 2.2. min. 2 


Lin | the ſame Latitmd, and 

iRanc warner 

nl ont > > aut. dy G che greateſt Ob/i- 
WW. then 9.6. rb book W.b..8: W, 

wn pn for 

by che ygpmet jay Cirele is 

ke Fork Fwarethe nec, OI 

en hom 

he A+h muſt bc ray Bot 


| an Account of the Ships way, 
WW I leave —_— his 


arm and ſhall hew you the 4 how 1 we my Account at Sea, by the Plain 


| and Aoreator's Chart 5 and how to Diſt ances in Mercator's Chart, 

S. Parallel allo : which, if you have a berter way, publiſh ic, chac ochers may 

bg bench by it ; Pagaaded > hure me any way z but racher I dere, chac 

po ran "England did exceed me ( for His 's lake, whole Subjects 

hope chat the Neighbour-Nations will once » Thac che Engliſh 

IS names in et; than by cheix Comrage, which the Datch know 
xperiEnce. 


yy 


Dd CHAP. 


How to keep 4Sea-Journal, Boox IV. 


C mn 4 ex. XVII: 


How to keep 4 Sea-Journal, that ſo every Sea-man, Navigator, and Mari- 
ner, may net be aſhamed to ſhew their Account to any Artiſt, and by i 
benefit themſelves and others. 


of a Ship": way, and hath been Commander or Mate many years, to think I pre- 

ſcribe him R#/es, and to perſwade him ont of his bearen Path (No, T think that 
a hard matter.) Bur we veelceſby Rale: for thibſe thar are but new Learners, that (© 
they may have a perfe& Merhod and Way of keeping Acconnt of a Ships way at Sea; 
thatif the Muſter ſhould perceive an Ingenjous Prafticioner aboard, 'and by exami- 
ning his Fowrnal find him-able, might” at his retutrn home give him encouragement, 
by ſpeaking in his behalf ro other Men ro make him a Mage; and chat"is the way to 
encourage Artiſts But I confeſs the greateſt Dunces have commonly the beſt Imploy- 
ments, and many ablermen before the aft: which'is great piry, that the deſerving 
Men had not their right. Bur what ſhall I ſay? There 1s ſuch an averſment in Fare, 
Therefore I ſhall proceed to our Jowrnal. IT conceive it will be fic ro have a Book in 
Folio, that a ſheet of Paper makes but two Leafs, 'and to keep the lefr fide of your 
Beck void, that you may write all the Paſſage of the Vojage ; that is to ſay, when 
you ſer Sail, with what Wind, and what Ships are in company with you, and how far 
you keep company ; what Storms, and how the Wind was and likewiſe put down the 
rime that you come by any misfortune, of cracking or breaking a Maſt or Tard, or if 
any Men ſhould die; and alſo what Damage you receive by any Storms, and che like 
Occurrences, as you ſhall chink requiſite ; and what Carrents and Y ariatien you 
meet with, Bur before all chis, pur Goon che Title of che Voyage, over the letr-hand 
Page, inrheſe or ſuch like Words, 


VIE, 
4A JOURNAL of our Intended V OY A GE by God's Aſſiſtance 
from Kingrode-Port Briſtol i» Latitude 52 deg. 30 min. 70 
the Iſland of Madara 4» Latitude 32 deg. 10 min. and from 
thence to Barbadocs in Latitude 13 degs 16 min, - 


The right fide of your Book, throughout may be divided into 1 3 (olumns, by Lines, 
as my may ſce in the following Example. 

n che firſt muſt be expreſſed the day of the Month, in che ſecond the Letter of the 
Week-day that Year 3 put it once in the top of the" Page : In-che third Column the 
ombs; make him large enough «@-put down the Latitwdes you make by Obſerva- 
rion of the Swn or Stars, and Carvents, and how they ſer: In the fourch, the Courſe 
ſtcered by che Compaſs: In the fifth, the Y ariation of the Compaſe, if there be any ; 
or elſe che Variation by Currents, if there be any. © Set down the Angle of the Rhomb, it 
made with the Meridian in the fixch Column; and in the ſeventh, che Difance failed 
in Leagae: or Miles : In the eighth, ninth,” cench, and cleventh Colmanar, ſet down 
the Northing, Semthing, Eaſfting, and Weſting : In che ewelfth, the Latizade by Dead 
Reckeving 3, and in the thirt Column, the Difference of Longitude from the firſt 
Ge, ——_ to Mercator's Chart, ar the Arch of a Great Circle, or a Polar 

art or Globe, 


I Would not have any ingenious Sea- Artif, that hath a long time kept Accoune 


—_—_— 


i 


I666, 


's(vq $2244 


: "ia qIuopy 


Latitude 11d. 10 m. 


— — —— OE IIS 


— — 


March _ & Ser ſail out of Kingroad, in Company with the Fohn bound to Cales, and 4y 


— — — 


— ——_ 


| bound to Virginia ; the Wind at E, N, E, thick rainy Weather, 
| | 
| 


4A Journal of our Intended Voyage, by God's Aſsiſtence, in the Good Sh 
' theEliz. of B.S.S. Commander, from Kingrode in Latitude 514. jon 
to Madara in Latitude 32 d. 30 m. and from thence to Barbadoe, i 


» FF - a 4 a. .a 


-— —_— 


— 


_— OO — 
p— — ——_ _ 


The Journal 


134, 10 m. Angle of Polition or 


Diſtance 698 


1 deg} 20 min, 


| z2 deg, 30 min, 


13 deg 10 mn. SWbW halt W 


—C— oc — ————_— 


'| Laricude by Ob» Courle by Variation & Degrees trom 
Compal. Compaſs, | the Meridian. | ſailed. 


lervacion. 


| ————_—_— 


| Courſe |. 5 Eaſt [Degr. from the;Diltan. 
$SW | Variation, "|Merid.SW 25d] 411 


SW 614.14 m\/ yg8 


[387 lea/387 lea.) 
North. | South, | Eaſt. | Welt. | 


of our Intended Voyage, by God's Affifiance, inthe C, (of B,) $, 5, Comman- 
| der, from Landy, in Latitude 51 4, 20 ww, tothe Ifland of Maders, in Latuude 3 
| Angleof Poſition, or Courſe $. $., W. 2 d., W. Diftance 411 Leagues, Meridian | 
167 Leagues, Difference of Longitude 11 4. 16 w, from Madars to Barbadoes, in Latitude 
urſe $. W. 61 d, 14 ». Diſtance 798 Leagues, Meridian 
agues, Difference of Longitude 41 4, 40 m, 


Dit LaDELaH .dep.|M. dep.;51 d.20 di «. 
167 [32 6.3011d.16 
[134.10 414.40 


69$ 


x ONO 


A 0m, 


Lact. oy Diff. of 


s 59 
167 00132 30 


| 19 80[32 47 


c| 13 deg. 57 min. 


- 


e| 16 dep. co min, | 


'C| 13 deg, 60 min, | 
The Current ſer $. 
31S 13 deg. 11 min. 
3) 'Bucbadoes Iflind bears Weſt diſtant of Leag, 


Deer. Mn. Yor, LVegrees, | Degrees. Leag,1o\l-<2.100 
1614 Set lazl Match aq, S b W halt W {c degzemin. ESW 3232 d.zom.| 48 
110 S b W half W |4 deg.zo min. ESW :2d.zo m.} 49 
Ic! 44 deg at min; SbWhalt W c deg.zo min. ESW 22 d.zo m. {1 
=. "+ Add up the Numbers, the lum 1s 145 
| | $S W » deg, 45 min, ES Wag digm| 43 
x10 LP 27 min, | $$ W i degree Eaſt SW an dzgom? 46 
vif | 38 deg. 30min, | S$ $ W degr. Eaſt SW 22d.zom | 39 
* TI: =” ” up the Numbers, the ſua is 128 
| CorreCtion by Obſervation 2 
| | The ſum corretcd is 130 
Difference of Laricude, Deparr, from firſt Merid. 378 
1G apcil 3 as Current, SWbS qyrid.zom.CurgS W 7 _ 43 
'14| ſew EbS. | S$Wb$S 1430 m.Car SW :2d.zom,] 45 
'xd| 32 deg. 30 win. | SWbsS 11d.zom. CurfS W 22d.z3o m.,) 42 
, hetcoth'Eaftwaid Add up the Numbers, rhe ſum i 134 
| | by che Cunentia CorreRion by Obſervation 3 
34ays 23 Leagues The ſum correfted is 131 
4 and almoſt a Madara Iſland bears Weſt diſtant 8.;8 
|_| |E b $ by cſtimac./Difference of Latimde, Depart. from firſt Merid, 418 
[ . | | 
af ad Ripe 33) $wbS on SW 18d.zom,| 36 
PI. SWbS |: d. 45 w. Eaft[SW yod.agm| 46 
6d] 27 deg, 43 min. | S$SWbS SW3zdacm| 30 
278] 2x deg. 54min. | $ W $ W 45 degr| Fr 
3 f| 23 deg. 47 min. | SW S W 45 degr.} 60 
196! 21 deg, 49 min. | S$ W | $ W ac degr.} 28 
hy Numbers added, the lum is 151 
CorreRion by Obſervation 3 
Sum correted is I;4 
19 D ference of Latitude, Depart. from firſt Merid. $9: 
308! SWbwW 00 degr. W $6d.igm 45 
1|þ May SWbw oo degr, (SW 56d.15m, 47 


SWbwW oo degr. [SWy6d.tgm| 43 
SW bW | oo degr. W e6d.igm, 44 
$SWbW ' os degr. 'SWgyed.1tem.) 29 


— 


is 97130 55 


23 65138 57 
16 6712 4: 
36 o6|25 55 
4> 43153 46 


+ ngd up tne Numbers, the ſum 1s 218 
| Correftion by Obſervation 7 
| | m correted is 210 3 174 76116 $9 
| a! Difference of Latirude, Deparr. from firſt Merid. 982 2 499 2 
(118 | 16 deg, 44 min. WS W half W| 5 degr. Weſt (5 W 67d.zom.| 3! 26 64116 15 
|S 14 deg, 03 min, 'W S W half WF d.zo m. WeſtfS W6&7d.zom.! 46 43 Solty 22 
wy WS W half Wigd.ze m. Weſt'S W 674d.zom.| 33 30 49/14 44 
ULI 14 deg, 03 min, 'W S W half Wigd.zom, Weſt's W 67d.zom.' 30 27 7114 © 
2 JA =o | Add up the Numbers, the ſum is f40 137 35 
CorreQion by Obſeryarion $ 3 4 8 
Sum corrected is T4q 2 133 I5ft4 03 
Mo Difference of Larirude, Depart. from firſt Merid. 927 4 631 29 
3c 13 deg, 48 min, |W bS halt -W x deg, half : W $84 d.zom. 55 $4 73 13 47 
to|d 'WbS$ halt W|z degr. g@min.Þ W $87d.um.} 6 #9 9413 39 
AL I dep. 10 min. Whbs half W|oo deg. @© min, w 78d.3om: _ 10 Our3 09 
ip is inLac,Bar- Add up the Numbers, the fam is 166 a——_— 
'! {badoes 69 lea. Ea, Difference of Lacicude,Depert. from firſt Merid. 1093 796 06 


WbN iS. 24. 45 Cur. |S Wi#1d.zom.| 26 


Difference of Laticude, Depart. from Lundy 


Weſt | [54.30 Cur ſenſSW84d.izm)] 39 Fu 38 69/12 59 


25 7ijz2 16 


1163 


Place this berween folio 201. and folio 203, 
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Let this be our Example. 


We will frame a Reckoning berween the three Places before-mentioned , from Lux- 
dy to Madara, from thence to Baybadoes, whoſe Diſtance in their Rbowbs, and Diffe- 
rewce of Latitude, and Mcridian-diftance, T have put over in the head of the lett- 
hand page, as you may ſee, anſwers to the words under. And intruth, I have found 
theſe Diſtances very near the cruch ; In two Voyages I differ but two Leagaes, and 
char I was ſhort. I worked it firſt out of a Mercator-Chart, and in Plain Sailing 
cook the Produdt of that Work for my Diftance, and Meridian-diſtance, and Conrſe, 
as you have been already ſhewn in the firſt Queſtion in Mercator-S ailing. 

You fee by che lefr-hand Page that we fer fail the 25th day ; but we entred ir 
not in the right-hand Page unnl the 26th day ar Noon: for it is to be underſtood, 
Thar fince her ſerring ſail March 25. to Noon of the 26th day, the Ship ſteers away 
and makes her Way good on the $.b. W, 4 W. Point of the Compaſs ; but the Varia- 
tion being 5 deg. 5 or half a Point ro the Eaſtward, as you fee in the fifth Column, 
cherefore the Point ſhe hath made good upon is only $. W. 22 deg. 30 win. as is ex- 
prefled in the fixth Colwmm : Upon this Rhomsb the ſails 48 Leagnes, as in the ſeventh 
Colamn appears : And anſwerable thereunto I find in the Traverſe-T able before-going, 
the Sowthing tobe 44 5; Leagnes, or by the Traverſe-Scale 44 5, Leagmes ; and the 
Weſting 18 7. Leagues by the Trawerſe-Scale 18 5, Leagues, as here in che ninth and 
elevench Colamn appears by the Figures plainly fer down. The Figures to the left hand 
kgnific Leagues in this Jowrnal, or Ailes 3 and the two Figures to the right hand fig- 
nifie the 100 part of a League : The Sowthing being 44 f:; Leagues, which is 2 deg. 
13min. neareſt ; if that be ſubſtrated from the Latitude from whence you came, 
Lundy 51 deg. 20 min. it makes the Latitude the Ship4s in at Noon to be 49 deg. 07 
wvis. as appears inthe ewelfth Column. In the ſame manner, che ſecond entrance, being 
che 27h of Afarch, ſheweth, that from the 26th day at Noon, to the 27th day ar 
Noon, ſhe made her way good upon the S. b. #.; W. Point of the Compaſs ; but the 
Variation being 5 deg + Eafterly, therefore the Angle of the Rhowb which the truc 
Meridian was from the South to the Weſtward S.W. 22 4s 30 win. and failing 49 
Leagnes, che Southing is 45 27; Leagaer, and che may I 
titude is now 46 deg. 51 min. So the third Entrance is the 28th day, che Corſe and 
Variation the ſame as before, and the Diſtance 51 Leagues ; the Southing 47 7 
Leagner, the Weſting 19 £{*, Leagues : Sothe Latitude now 15 44 4g. 30 min. You 
—_ underſtand the like manner of working of all che reſt. What hath been ſaid of 
a Reckoning may ſuffice 3 bur iris of very good uſe to ſer down the Lengitade in thelaſt 
Columm, and a Rue how to convert the Eafting and Weſting, that is, the Leagses or 
Miles in the Eaſt aud Weſt Column, into Degrees and Minutes of Langitude. I will 
give you this General Rule, that you may do it neer enough, without any ſenſible Error, 
on your Mercator Chart, or Polar Chart or Globe, provided theſe Rhombs differ nor 
much one from another 3 by which Raje I found the Longitude for every Swms in the 
Journal. Say then, 


As the Difference of Latitude, 
To the Departure from the Meridian : 

So u the Difirence of Laticude i= Meridional parts, 
T the Difterence of Longirude in Leagues or Miles. 


The Difference of Latitnde in the South Column ſumm'd up (as you muſt do as 
often as you have any notable Difference berwixt your obſerved Latitude and. Dead 
Latitude) is 136 5, Leagues; ornic the laſt Figare co the right hand ,{,, and rhen 
x will be 136 7. 

The Departare from the Aderidian in the Weff Colmmmn 1s 56. 64 3 omic the laſt 
Figure, ic is 566: So you pur them down. 


Nt that 1 'do 
affirm the Vari» 
ation to be Ea- 
ſterly.for I now 
3t to be 1d.yom, 
weſt ; but betag 
neer the truth or 
not, it /erves is 
exemplifie the 
Rules that beiag 
the end for 
which thu Ex* 
ample is made. 


is Leagnes: So the La- . 


But if you [al 
all on oneConrſe, 


The Meridioual parrs for the Latitude 51 deg. 22 min. #———-12003 = _ & = 
The Mecridiogal parts for the Latitude 44 deg. 3o min. frm— yy of - an : 


The Difference of Laticade in Meridional, parts =_ 2043 
' Dd 3 Say 


Sailing, 


As Radius go 
deg. To lang. 
Rhomb : $s 
diff ereace of 
Lat, 34 Merid, 
parts, To diffe. 
rence of Longi- 
tude in Leagues 
or Miles. 


5 Ain. PY 
2... Lea.nttr 


1201 ts 520 


ſo 27:) 27 


3640 
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Say then, 


As the Sum of the South Column, vr Difference of Latitude 1369—31 3576 
Ii to the Sum of the Weſt, or Departure from the Meridian 566 —27528 1 


So # the Difference of Latirude in Mcridional parts 204 3-— 221026 
| 606307 
To the Difference of Longitude in Leagues 84 5,— 292731 


Which reduced into Degrees is 4 deg. 14 win. for the 23th of Afarch. Softill you 
muſt remember to take - Sum of Diffprence of Latitude and Departwre from the firſt 
CHMeridian. There are ſeveral other Rules you may ſee laid down before, for a Faral- 
lel-Courſe of Eaſt and Weſt, and other Rules ro find the Longitude 3, as occaſion re- 
quires, you may makeuſe of them : But this Rw/e ſaves you trouble, and comes neer 
enough 1n ſailing ſeveral Courſes. 

Bur ler us proceed with our Jowrnal. T obſerved the Meridian Altitude of the Sun 
the third day at Noon, thatis from 30 at Noon co 31. I find my Latitude by obſer- 
vation 38 deg. 30 min. which, by Dead Reckoning it, 15 but 38 deg. 38 win. ſo the Dif- 
ference 18 8 min. Sontherly ; but being aflured of'a good Obſervation, I corre& the 
Dead Reckoning thereby, by this Rule of Proportion, laying, 


As th: Sum of the North Column correfed s 120 I-—— 307954 
To the Sum of the Eaſt Column correfied 520 —_— uv 27 1690 
So us the aforeſaid Increaſing Sourherly 27 — —4_ 
414736 
To the Increaſing Weſterly 1 7. Leagues — — — Frm 06782 


Which is 1 Leagae .;,, and ſomething more, not to be taken notice of. This Rele of 
Proportion Mr. Norwood hath laid down in page 111. of his Seamas's Prattice, in the 
Deſcription of his Journal in Miles, from Barwoedoes or Summer Iſlands to the Li- 
z4r4; which merhod I do in many things follow, bur not all : But this Rele char T 
propoſe is by the Traverſe-Scale, which Thold beft, which is chas. 


' By the Traverſe-Scale. 


Extend the Compaſſes from the Point made good in the laſt ſumming up, to the 
number of Leagnes or Miles Difference of Latitude by Obſervation, and by Dead Rec- 
honing, inthe Lins of Numbers ; the ſame Diftance will reach from ſome Points from 
the Exft and Weſt, tothe Difference of Eft or Weſ. 


As for Example. 


Extend the Compaſſes from 2 Points and a little more (which was the S«m of che 
Conrſe made good the 31 of March) unto 2.7, Leagues, which is 8 min. or there- 
abouts in the Line of Numbers ; the fame Extcne will reach from +6 Points to 1 |. 
Leagues and ſomeching more in theLine of Namber,and that is the increafing Weſterly. 
You may alſo with the ſame Extent corre the Diſtance, if you put one Poot at W or 
Teo in the Line of Numbers, the other will reach to the Difance 2.2; Leagues corre- 
Cted byObſervation,as you ſce Thave done in the Jawrnal.So you ſee, Thar underſtand- 
ing perfeRly the Uſe of the Traverſe-Scale,you may do the ſame, and more readily, 
as Mr. Nirwoed doth with his Table, to every Degree and Minnute of the Quadrant, 
without ſenſible Error. | 

Now this Difference being found, I add therefore and put down -in the South Cos 
lun the Difference 4M Leagues, and the Weſb Column 1 ©. Leages, and under 
Diſtance 2 .*. Leagues ; Now the ſame: corrected is by obſervation 130 2, Leagues, 
Diſtance 120.77, Leag, Swthing and Weſting 52 Leag. 8 min. (ubſtracted from the 
Dead Latitude,make 38 deg. 30 min. the true corrected Latitude according to obferva- + 

crlion 7 
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tion : Then I ſum up the firſt Sum of che 28 of March, and this Sum correted 31 

of March togerhcr, and you have the Diſ#ance 278 Leagnes, Difference of Latitude This h« berauſe 
256 ..*, Leagues, and Departure 108 {**, Leagues, and by the Rules before-given 1 find my ſalf to 

256", Leagues Sonthing,and 108 ©, Leagnes Weſting ; and with the Differeace in Me- 5 NeriBWards 
dicnal Leagues 364 7, Leage 1 find the Difference of Longitude il L +» ON 

1141004 ag f 5 4 I's Age Il ; cnc £2Z obaneebn 9 34 n CApues 154 ;7 the Southipard 

Leagmes, converted into deg. and min. is 7 deg. 43 min. 


11 1. than by 
{n lixe manner, upon the third of April 1 thould be 1n Latitade 32 deg. 19 min. 20 Rechoa- 
but by very good obſervagon, I find the Ship in thie Latitade 32 deg. 30 win. chat is, © therefore 
[> mn , : p c CEE leſs ts the Weſt- 
not ſo mach Souzherly by 11 minates : cherefore to correct i by Obſervation, I put g 
: os | wed I... 
under Diſtance 3 *, Leagues, and in the Sowth Column 3 *7, Leagnes, and in the Eaſt ,,,, mou 
I >. Leagues, and under Dead Latitnde 11 win. I fubſtract the corrected Diffexence theo ward, 
of Diftance out of the Suns over it, and likewiſe the correed Difference in the North by reaſon my 
Column our of the Sem in the South, and likewiſe the Eaft our of the Weſt Column, Eamrſe is 3a the 
and add che 11 min. to the Dead Latitade, and then you have the Swez corrected ; bur 3 24ttn 
— 35 UL; W K "wy : ut muſt be corre- 
if there be any Current, you may ſet it down, and allow for it, and note it down, as g,4 is the con- 
15 that Example following che firſt of April to the third, and by your Traverſc-Scale tra;y Suarter, 
preſently find how much the Current hatch ſer you to the Eaſt ward. 

Bur it your Cowrſe be neer the Eft and #eft, it is ſufficient co corre it in Lati- jn ſailing Ea 
tude only, as in the Example of the 12th and 13th of Afazz for in that Caſe the and Weft, you 
Longitude cangor be correfted but from ſome further greand. Now to fer down this #2%e 4 Kate in 
Reckoning upon the Plain Chart, or common Sea-Chert, it is needleſs and unneceffary : _ 7.0 ſatt- 
The better way isto ſer down every one of the Swms as they are correfted by Obferva- _ Wriohe's 
tion, in the ſame manner as you are direed in the latter end of che third Chapter of Chai t - 
chis Bock; and ſo by the total Swmy of the Difference of Latitude and Departure from 
the firſt Meridian, or Latitude and Meridian-diſtance, you may fer it down on your 
Draught or Chart as often as you pleaſe with cafe. 

Now to ſer off every Swm corrected in Degrees of Latitude and Leagues of Longi- 
tude, you have a Scale of Leagwes or Miles for that very purpoſe, and Dire&ions how 
ro do it, in the ninth Chapter of this Book : Bat if you are defirous to fer down your 
Reckoning in a Mereator or Mr. Wright's Chart, ow in the Polar Chart, you have in the 
12th and 13th, or laſt two Columns of your Journal, the ſubſtance and principal ſcope 
of your Reckoning ſer down as often as you ſum up or corre&t your Reckoning : name- 
ys your Latitude and Longitude 3 which whenſoever you have a defire to fer down in 
the foreſaid Chart, or any other graduated Chart, with Degrees of Langitnde and La- 
titade, you may readily doir. 

Ar for Example. Sappoſe I would fer down the Plat of the aforeſaid Fournal 
from the 25th of 44:rch to the I 3thiof Aa, I 6nd the Latitude againſt che 25ch 
of March 51 deg. 20 mis. and the” Latitude of che Barbadves t 3 deg. ro min. and 
the Difference ot Longitude 52 degay 5 win. Therefore in the Latitade of 1173 deg, 10 
win. I draw or poinr out an occult Parallel, and recxon 52 dey. 35 min. from thi 
Iſland Lundy towards the Weſt : I draw by that Longitade an occult Aferidian; the j hope this way 
Inter ſcltion of this Meridian with the foreſaid Paralle! 15 the Point repreſenting Bar + will find go04 
badoes, or the Place of the Ship ; and the like is to be underſtood of any of che other ; accepration wiis 
And ſo I put down in the General Chart of Mercator the 8 Points of the Ship's Place, *9* grmour 

Mariner 01 
Ia, 2b, 3c, 4d, 5e, Gf, 7 g, $h, as there you may ſee. Thus form of keep- Anil 
ing a Keckening 15 the moſt fir and agreeable of all ochers as I have ſeen or heard of, ro © 


all ſorts of Charts, Maps, or the Globe it (elf, and toall Kinds and ways of Sailing 
wharſoever, 


How to find the Latitude, &c. Boo KIV. 


Cm Avr. XVIII, 


A Deſcription of the following Table of the Latitade aud Longitude of 
Places, and the way how to find both, 


Longitude of Places from the Aeridian, which paſſech chrough the Cabo 

Verde Iſlands 3 and others have che beginning at the Canary I/lands ; and 
Jodocus Hondins beginnerh at the Iſle Pico one of the Azorerz and Mr. Emery Multi- 
nexx doth account the Longitude from the Weftermoſt parts of St. MichaePs, another 
Iſlend of the Azores : who, albeit they differ greatly 1n reſpeR of the beginning of 
each of their ſeveral Longitwdes, they come all to a neer agreement for their Difference 
of Longitude from any particular Meridian or Place: And for the exact ſetling of La- 
titades, we have many certain helpsz but the Longitude of Meridians hath ſtill wea- 
ried the moſt able Maſters of Geography. By Latitnde and Longitude the Geographers 
ftrive torepreſenc the Parts of the Earth, chat they may keep Symmetry and Harmony 
with the Whole. 

Now the Longitude of anyPlace is defined to be an Archor Portion of the v£qui- 
nofHal, intercepted between the e Meridian of any Place affigned 3 as the Meridian 
chat paſſeth chrough the Lizard, the moſt Southern Land of England, or any other 
Place from whence the Longitude of Places is wont to be determined. Many have cn- 
deayoured to ſet down divers ways how to find by obſervation the Difference of 
Longitude of Places ; but the moſtcertain way of all for this purpoſe, 1s confeſſed by 
all Learned Writers to be by che = by of the Aſoon : Bur now theſe Eclipſes hap- 
pen bur ſcldom, and are yet more ſeldom and in very few places obſerved by the 
$kilful Artiſt in this Sciences ſo that (ſome there are) but very tew Longitndes of Pla« 
ces deſigned out by thele means. 

If you would know how to find out the Longitsde of any Place by the Eclipſe of the 
Moon, you muſt firſt ger ſome Ephemeerides, as the Praftick Tables, or Mr. Vincent 
Wing's Diretftions in his Harmonicen Celeſte, pag. 150. or any other Learned Mathe» 
maticians Calculation, and ſee what hour ſuch an Eclipſe of the ſoon ſhall happen 
at that Place for which the ſaid Tables were made; then afterwards you muſt ob- 
ſerve the ſame Eclipſe in that Place whoſe Longitude you defire to ve Now 
if therime of the Eclipſe agree with that other for which the Tables were made, then 
you may conclude, that both Places hive the ſame Longitade, and are ſcituated under 
the ſame Aderidien. Butit che number of the Howys be more than the Place you arc in 
is ſcituare Eaftward, you muſt therefore ſubſtragghe leſs Number out of the greater, 
and the Remainer muſt be converted into Degreesand Minwtes. 


T ancient Geographers, from Ptolomy's time downward , reckoned the 
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TABLE 


OF THE 


LONGITUDE and LATITUDE 
Of the moſt Notable Places, 
That is, 
Hanpours, HEAD-LANDS,and1sLANDs 
OF THE 
: "-W-:O<R- L-D. 
Newly Corrected, and Compoſed after a new 


manner, by beginning the ſaid Longitude at 
» the Meridian of the moſt Southern Port of 


England, the Lizard. 


- ByCopt. SAMUEL STURMyY AMath,, 


«A 


Th Sea-Coaſt of Newfound-Land and Irth | Weſf 
> Se ; The Places Names. _— Logs. 
' Cape Raya | 458 og523 49 
The Places Names. «| Cape Deganica 54 0153 21 
| New-Eng.Cape S.Charles 52 4852 27 
{ape Honblanto Cape Brittan, 46 or'523 57 
Bclile Cape Salila 43 4655 22 
EE—_ Cape _ $ wy + 
Bacalao Tiand Plymouch 42 07.6 2 35 
Conſumprion Bay Nantucket 41 o860 17 
Cape St. Francis Martins Tinyard 41 17161. 12 
Cape Daſpaire 
ee de Raca The Sea-Coafts on the main Continent in A- 
Bay Balls mericz, or Weſt-India. 
St, John's Haybour 
——_ My : The Places Names. _ Tn 
ape t. nio . . 1D, . 
Hand St. Paly 36l5 = Elizabeth and 41 03162 Su 4 
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North We ſt 
Latitnd.\ Longit. 


The Plates Names. 
D. M.1D. M. 


T he Places Names. 


North |. W, ” 
= _ Langit. 
M.1D. M. 


40 55162 
40 45163 


Bloik Iſtand 
Long Iſland 
Cape May ( 39 
Viegiaia. Cape Charles 37 
Cape Henry 

Cape Hatcraſs 

Cape Fara 

Cape de Catocha 

Cape de Camaron 

Capede Grartias 
Cattergaine 

Bay Tomto 

Cape S$. Roman 

Cape Dacodara 

Cape Trag, & 3 Points 
Cape Brama 

Cape Dasbaſlas 

Saramo 

Suranam 


47165 


$3164 45 


Barbadus 

Tobago {£ 

P6int Degliti 

Gianada” 

St. Vincenc 

| Guardadupa 

Monſariat 

| Mayes. \' © 

| . -v Criſtova 
and Deyas 

Iſland Blanco / 

Margaita 

Turtuga 

Ifland Derickilla 

B 

Iſland Deavos 


36. 
16 


26 


Eafb nt of Hiſp aniola 


——— ——————— 


The Weſt-India Iſlands. 


The Places Names. 


Defonſleaca Ifland 
La Burmuda 
Behama 
Teavis 
Sigvatro 
Guatro ,\ 
Guannna © 
Tiango 
Guanahimo 
Mayagnana 
Caycoſs 
Amiana 
Inagua 
Yamatta 


Soamia 


_—_ 
amia 

Se. John 
Santa Cruce 
Anguilla 

St. Maren 
$:. Bartolama 
Barbada 
Antego 
Dafſijada 
Marigallatica 
Dominica 
Martralina 

S t, Lucia 


Middle of Hiſpaniola' , 
Weſt end of Hiſpaniola 
Eaſt end of Jamaica 
Jamaica Harbowr 
Weſt end of Jamaica 
3 The Ea _ of Cuba 
[| Cat 
Grand Gaiman 
Sarjeavallk - + © 


: 


Moſquito 

Guanabo 

Guanabimo 

Cozumal 

| — Fo 
The c 

Abe 

Labarmaia 

Iſland Dearanas 

Triango 

Zarka 

The Iſland of na iis 3 

$t. Andrea 12 


pe I 


The Sea-coaſts of Brazilia. 


South 
Latitnd. 
D. M. 


The River Amazones ©0 
The Iſland of St. Paul oo 
The Iſland of Aſcenſion 07 
Cape Blanco 

Iſland Rocas 

bb | Iſland Farnando 


The Places Nami. 
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Weſt 
Longit, 
M.\D. M. 
00/17 
IC|19 
2518 
30j19 
$1120 
49] 23 
F2j2Tl 
ITj21 
19417 
5014 
38] 12 
©00]08 


3 


209 
Eaſt 
Longit. 
D. M. 
[16 35 
116 29 
ly 04 


Nurth 
Latitnd, 
D. M 
Os 28 
Of 4o 
O7 OO 
o8 oo 
©9 5oO 
I'l IO 
I'3 
13 
14 
O7 
o9 
IT 
IO 
©9 
o8 


South 
Latitud. 
D. 
O5 
OG 
@8g 
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Abratho 

Cape St. Raphall 
Cape St. Auguſtin 
River St. Mignall 
The River Roall 
River Gianda 
Cape de Abcotho 
Sc, Harbara 
Iſland Aſccnſion 
Trinidada 

St, Maria Dazaſta 
Iſland de Marun 
Iſland de Pides 
Cape St. Toma 
Cape Frio 


| .N-rth end of Sumatra 
Gomaſpala 
Niobar 

Iſland Deſombro 
Iſland Ruſta 
Quarinibar 

Ghura Andomaie 
Iſland Dandemajo 
Iland Decocols 
Celloan 

Doda Safia 
Andaio. , 
Garine 

Moique 

Cuballa 


Cape Sc. Maria 
River de Placta 
Port Se. Juliano 50 
The Screights of M053 
, cellane ” 
.Cape- de Santo Spirico 52 
\Cape Victoria, "eſt : l 
end of the Screights 5 
ima Ca I2 
—_ Blancoo6 
Cape St. Frainſco Ol 
Cape St. Frances North. 
.Poinede bon matre o©o7 30 
Nombre de Dios. W.Seato oo 


10 


30 


Tſhund de Profoll 
Iſland de Zocha 
Chorebaman 
Sacatra 
Abdelcari 
Apoluria 

Adn 

Degomo 
"Piedrvs Blanco 


"Diego gratioſa 


Ser Hermanas 
Domes Caicuhis 
Ifland Quellalfo 


De Almiranca\ ' 


Nova Albion, New- 
England , in th. 
| South Sea, the back 
fide of it 
Cape dc Bali? 7 
_ (Amar. tra. 5 
Inſulz Salanionis 
Nombre de Jclus 05 '5o da 
Tapen :Inlule. 36N.00{ 1 53E00, "Zanz\ba 
Cape.de Bucua Deſco. 01 $,o0|155 00, | Manfia 
i M | ; | John Demiz 
| *Comoto THE? 
ohalla . \* 
[]*Foanna, | 
'|. Mayaga, 
bx lſtopher 
Eaft ||. ohi de Nava | 
| Longit. | Ballas'de India 
2 North end of St. Lau- 
4D. 24. |, . rente : 
125 20 | St. Apohima _ 
115 34 | Domſcaicahas 
122-25 | Moxoſlais 
."$2]125 48 Doſgzrigs 
301120 49 | Sr, Bras 


1 Agnalaga 

Aldore Has _ 

John'de Nava* | 

\Colmobodo *” 
'Donarall 

'| Aignos | 

\John de'Comoro 


"Pemba | 


46 oo 


Jo 
So. Lat. 


7 _ 
þ 
- 


The Eaſt India Ihends. 


— —_— <H 


oy 
CS 


; Suh | 


ex- 4 | 
23 The Places, Names. Latitud. 


6 Linen Iſh nd 
+ Fantam, -Eaſt-Jndia 
- Jamba; 1fands, 


- South end,of $ymatra 
- Middle end of, Sumatra Ol 


So[6s 54 
; o 1pſg8 44 
| 43 


" 44 
e "Englands 
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Englands Foreſt 
Diego Rone 
John de Lisbone 


Romoras 


The Sea-corſt on the Main Continent in the 
. Eaſt India, 


The Places Names. 


Malacca 
Queda 


River de Care 
River Bongale 


Aicopoir 
Samnabron 
Armg Gor 


Naga Patam 
Cape Comorin 


Cochin 
Callanc 
Mongalar 
Dodall 
Goa . 
Chaul 


Talc in Eaſt India 
acap In the K. of Pegu 


Domon 
Sarrat 
Dio ._ 


River Decinda 


Gudar 


Cape Muchoaridan 
Cape Ruſfallgar 
Cape de Ponto 


Dofar 


Cape de Matriaia 


Adon. 


C3 


Cape Guardafuy 
Capede Baſlos 


Magadox 
Molinda 
Tanga 

Cape Faſlto 
Daghada 


Cape-Corjntes 
' CapeSc. Marin 
River St. Luſſea 


Bay Doliagoa 


The Sea-coaſt from Cape Bone Eſprance 


South | Eaſt | 
Latitnd.\ Longit. 
D. M.|D. AM. 
20 Feſ7t 14 
ao O5174 34 
25 24/68 32 to Guiney, 
28 19182 21 
The Places Names. 
Iſland Defiſtian 
Iſland Degiaiatica 
Cape Agullas 
| Cape Bonee ſprance 
North | Eaff | Cape Sacos 
Latitud.| Lengit. | Aſcention Iſland 
St. Elana 
D. M.|D. M, | St Elana Nova 
or 411116 14 Baſſas 
06 47/117 44 Cape Lado 
10 451118 54 | CapePadron 
22 ©og|r2r 33 | Cape Lopas 
20 19|r12 39 | Anabona Hland 
18 30[108 $52 | Iſland St. Mathaos 
14 35]100 27 | Iſland Sc. Toma 
I1 21199 59 Iſland Chocos 
@7 FO 97 39 River Gaboan | 
o9 40/97 29 | River deAngai 
io 48197 27 Iſland de Principas 
12 40/97 19 | Iſland Defarnands 
17 orgs ge || River Bolin 
14 40/97 og || River Decainaronas 
18 10198 cr, 
rx 30192 58 | TIES 
Ig ZOjFI2 49 
I9 54199 01 
21 00199 36 
20 48'96 47 
24 $5195, 39 | Barbary. 
24 Sojfg 28 
25 3282 39 
22 07184 39 The Plates Names, 
18 19179 og 
17 ©0[75. ©4'| Old Callabar 
15 33172 3g j New Callabar 
13 o8[66 56, | Cape Formoſlus 
It , 49}71 24 | River Binnin 
4 30|65 19 | River Dallagoa 
O23, 30159 24 | Riverde Valta 
@2 $.42[52 1 | Cape 3 Pomts 
'05 20{52 "01 | River Sr. Amdrals 
o8 o2/52 24 | CapedePalmas 
15 1753 "26 | River deCaſto 
23 30148 51 Cape Mounta 
25 40146 59 | CapeRow 
28 25146 09 | River ef Gambo 
33 18'43' 59 | Cape de Verd 


The Sea-coaft from Samſons River to the 
River of Gambo, Coaft Guiney and 


Noth | Eaft 
Latitzd.\ Lougit. 


D. 


04 
04 
04 
o6 
O7 
o6 
O4 
of 
04 
o5 
o5 
I'1 
T2 


14 


M.|D. M. 
Joj25 -5$ 
42,23 37 
03122 53 
yojz2z 12 
40119 49 
O5tIG6 F2 


'To[r3 10 


23108 06 
40106 of 


'20103 +48 


2301/5 46 
3816 W.23 
4712 ©77 
2416 + 57 

The 


Car. XVI, Chiefeft Places.of the World.” \. wm 


North Eaſt 
The Places Names. Latitud. Longit, 
* 8 D. MD, 44. 
Stord 37 ogllt5 44 
The Cape de Verd Iſlands. Bona 37 19|16 44 
Bozarat 37 30|17 50 
North | Weſt Tunis 36 yoli7 24 
The Plates Names. Latitud.| Longit.” | Cape Beun 37 O5118 11 
| Sifla 36 o2/18 o7 
D. M.|D. M. | Bricto *25 33j1$ 41 
Abrolho 00 00116" 16 | Chercune 34 36113 ' 36 
Vigia 03 10jto or | Cape Mizarrata 32 18]24  o0 
$t. Paul ot 32/14 56 | CapedeSolli zl 1j5 49 
Rochaſs o2 3o[16 16 | CapeRuſlucra 32 58129 26 
Varo It 12,24 07 | Cape Roartini 32 18|;32 04 
Vigia 12 26|19 48 | Alexandna 30 qolqr 28 
Abrogo 16 36|10 19 | Michallac 30 30j4t 55 
Brava 14 49) i5 14 | Cairo 30 35]41 44 
Fogo 14 42'14 56 | Joppa 3t 42143 39 
Lantiago* * 14 $2/14 22 
Maya Is eg: 0 __ Ly 
Ronaniſta is $8/13 49 
Sall 17 oolty 26 
$8. Nicholas 16 30[l5 44 | The Coaft from Antiochia to Sagua in the 
St, Lucia 16 $o[t6. o8 + Straight. 
$e. Tincant 16 Fxejt6 32 
St. Anronio I7 O7I16 F6 North | Eaſt 
Cape Blanco 20 30] 9 26 The Places Names. Latitnd.| Longit. 
Cape Boyadojo 26 55] 3 $2 D. M.\D. M. 
Marquepana 27 22] 2 11 | From Antiochia to Sagua34 54]146 26, 
Cape Denao 28 52] 1 46 | Cape —_ 35 35/44 on 
Cape G1 29 5] 1 29 | CapeSeridioni 35s v5/4t 24 
Cape de Ga = 30] I 25 | Cape Decoxman 36 16136 44 
Cape rg 27] = ©6 | Cape Babarnau 37 58136 22 
Tangiar Eaft Longit. 7s 36| 49 | Land Miri 39 12137 Og 
Incomodio 40 26140 39 
| Conſtantinople 40 56140 33 
© | Gallippollo 40 201379 59 
{ Cape Degriffa 42 121437 1t 
The $q41-Coaſt on the Main, from Tangiar | Cape Pimra 40 26133 23 
to Joppa in the Straighes, Cape St. George 39 28|32 10 
Cape Collo 39 40/32 33 
North | Eaff Cape Sille 37 txj31 $2 
The Plates Net. Latitnd.\ Longit. | Cape Matapan 36 28j;zo 573 
Caſtelcornis 39 45130 33 
D, M.|D. M. | Drugromaſtra 38 38130 40 
Wadallo in the Stranghts34 57] 3 13 | Cape Liga 40 18129 38 
Ballis 34 $7] 3 45 | Hiaſſ 40 $7130, 38 
Oran 35 46! 7 59 | Antavara 4t 49130 54 
Tanis 36 30] 9 18$ | Catrato 42 211329 47 
Sally 36 40] 9 48 | Raguſa 42 29128 57 
Argier 36 4qojle F4 | Stanio 42 5 7] 23 18 
Tadallis 36 | iz 25 | Trovor 43 30127 37 
Ragin 36 [1 44 | Cape Caſta 43 27126 48 
Gion 36 go[t3 3o | Salconico 44 01127 24 
Gigaria 37 03[14 26 | Zaro 44 o5126 39 
Colla 37 oglts 14 | Sagua 44 47135 49 


iis A Table df the Kat;avd Long, of the BooxlV, 
| Nerth | Eaft 
The Places Names. Latitnde| Longit. 
Ee Et | D. AM. D. M. 
| | | $t. Pcnaga 38 5$2]33 03 
| From Cape Fiſtria to Giblitore, Andrea 38 12134 46 
; _ 38 2835 11 
HEL Marralin' 8 
| North | Eaff || ©... 3s 34139 $2 
' The Places Names. Latithd, Jun | Seaviſrarra 39 28135 I4 
” OS 39 41135 49 
Cape Fiſtria 44 40 24 , 10 | Embrofs 40 og1[36 Og 
Venetia 45 37122 45 | alan 49 14136 04 
Gorro 44 57þ37 25 F Eaſlla 40 OO 35 19 
Giavocha 44 19121 26| * 
Ancana 43 25124 29 Iſlands nthe Straights. 
Angollo 41 31137 02 Mie 
Cape Se. Maſla 29 golds 53 (i pcnus 36 47139 16 
Gallipoli 40 o8|27 o4 | Routy 37 10129 43 
Cape Callom 38 $0[25 40 Gant 37 3719. 38 
Cape a 37 46124 16 Cape Sidro 38 15129 33 
Pollicaſtro o8][24 ©O2 Paxa 38 49129 30 
rno 40 51123 —32 Cortu 39 260129. 26 
Napolis 41 081/22 51 Faimo 39 
Rome 41 Fojar Og | Seffina 40 
Ciritacha 41 46120 24 | Pranaſfs 41 
Leagacorne 43 28|19 03 FTriniee 41 
Cape Malle 43 yilrt5 37 P ollagafla 42 
Cape Larci 42 58114. 38 Mallida 43 
Tallone 43 colrg ©4 Corlſclla 42 
Marfilia 43. 12112 44 | Aguſta 43 
*Cape Degofrito 4r' 4qzjrr 28 Carfſalla 42 
Cape Pallomallo 40 $ 239 Cacflo 42 
Cape Martin 20 46] 8 20 —_ 43 
Allagant 38 20 x 0 43 
Cape Paul 37 238 L , — Se. Androa 43 
yalis 36 49] 3” 33 Iſland Groflo 44 
Malagoc 36 45] 3 07 —_— 44 
Giblitore 6 per 5 
go 7 * Malca 4 
Comino 36 
, - | Eaſt endof Cyprus 34 
- poof # on 34 
Weſt End © rus 
The Iſlands in the Straights , called the | Rhodes | ca - 
Archipelago. Sivia 
Gozo | 34 
North | Eaft Eaſt end of Candia 35 
| The Plates Names. Latitud.) Longit. | Middle of Candia 35 
D. M.ID." AM. | Weſt end of Candia 35 
Sarfanto 36 $7133 39 | Scarpanta 35 
Satfo f 37 17133 22 Caros 35 
Famagia 37 28133 18 | Langa 36 
Trava 37 49134 41] Stampalia 36 
Pipor 39 . 32133 $51 | Levana 36 
Laflor 39 $5$133 Fr | Niza 37 
Lamo 39 44133 | 38 | Cavan 36 40132 
Xr1po 39 16133 $i | Pala 36 $2132. 09 


Cardinal, 


Qu ar. XV BI. 'Chuefeſt Places of the #//onla, ».. 


The Places Names, 


Cardinals tac: 
For lcoyari 

Mllo 

Ca074 Q 
Famatto 
Lampadoſſa 
Linofla 
Pantalaria 
Kambro 
Maritimo 
Maſſina | 
Eaſt end of Sicilia 
Middle of Siciha 
Feſt end of Sicilia 
Liſtica 

Allicur 


Faftterre WES 


Liſtallin 
Lipart 
Volcana 
Seromballo 
Foldema/lina 
Iſa 


Ponuſla 

Palmarolla 

(z1nmate 

Cugio 

Criſta 

Planoſla 

Lilbo 

Caprera 

Czargona 
Nierth end of Corhca 
Adiddle of Corſica 
Sonth end of Corfica 
Taloro 


Azancra 


Ss. 
North end of Sardinia. 


Aiddle of Sardigia. 


Sqwth end of Sardinia. 38 x 


North | Eaſt 
Latitad.| Longit. 


40 ” 16 54 


The Iſland of St. Pedrazg 20/16 03 


Pallmade follo 
Sarpentara 
Callatta 
Minorke 
Mayorka 
Cabrea 
Collombratta 
Evifla 
Formentara 


" ry 


39 -I1jI6 , or 
39 0o[I7 18 


The Canary. Mands. 


Nirth Weſt 

The Places Names. Latitnd.| Longis. 
"ak D. M.|D. M. 
| Forta Ventura. 28 12/06 28 
{lorromta 28 Fcilos 08 
Allegranſſa 29 Iyſo6 13 
Grand Canary 27 43198 3. 
Tenarite 28 20109 28 
Gomarz| 28 oglto 15 
Faro 28 o5|10 43 
Palma 28 5$j1Q@ 42 
Salvagas 39 05108 57 
Dazarts 32 o08j09 46 
Madara 32- 27]11 19 
Por, Santo 33 14) lO 09 

, 
The Weſtern Iſlands. 

North | Weſt 

The Places Names. Lgtitud.| Longit. 
oy D. MD. 'M. 
Abraofo 37 5S5ſa9 46 
Vaſo 40 3027” -28 
Corvo 40 O9124 59 
Flauris | 39 30[24 ' 55 
Fiall ” IP 38 4922 13 
Pico 38 3ojat 37 
$+. George © 39 oo[zr - 20 
Traflara 39 3 J 30 22 
Gratiafla 39 Jojar IE 
| Abrajo 39 $y2[1$ 53 
Vajo 35 43zj's 23 
St. Michael 38 oo[1$ 16 
| Horningo 37 25117. 36 
St. Maria 37 9o[17 56 
Vejo 42 22118 56 
Iſland Varda 44 48|22" 46 
Maiden Iflagd 46 30123" 36 
Old Brazcel 51 o03j0g9 56 


iis 4 Tate the Latturd Long) of che Boox IV, 


The Seacoaſt of Porruzal and France, 
| from Calcs to Calls. 


The Places Names. 


Cales * 
Cape $t, Maria 
Cape St. Vincent 
Lisbone 
Rock of Lisbone 
Porlings 

Jes of Boyon 
Cape Einifterre 
Cape Corian 
Sazarka 
Cape Artingal 
Cape Pinas 
Lyons 
St. Andrea 
Bilbo 
St. Abaſtian 
Burdeux 
Bloy 
Shorant 
Rochel 
Toppar 
Mamofin 
Olloron 
St. Martins 
Barges 
Liſs 
Piller 
Nants 


Radon 


North \ Eaft 
Latitnd.| Longit, 
D. M4D. AM. 
36 32 . 24 
36 $2102.24 
37 colt, 18 
39 o8jt o6 
39 ooj= Og 
39 4372 28 
43 232]*® ©O© 
43 10[® Fy5 
43 2113 56 
43 38]Þ 53 
44 o819 o6 
44 040 £4.52 
43 49] 06 
43 43]* 36 
43 4113 20 
43 40/7 09 
45 1015 £4.44 
45. 28/5 19 
46 ooſ4 56 
46 17/4 54 
45 3613 29 
45 49/4 34 
45 58/4 39 
46 1614 2g 
45 3013 $4 
46 4413 20 
47 O413 22 
47 4514 15 
47 $513 © 33 


The Coofts of Britauny. 


Cardinals 
Ballile 

Groy 
Glannats 
Pennes, or Peanemark 
Paiker 

Seames- 
Camarita Bay 
wn 
Conquer 
Uſhone 

Iſland of Baſic 
Morl:1as 

Sarra Iſles 

St. Mallas 


| 


27]2 24 
1912 14 
35]" - 54 
331] 34 
35/t 210 
©0010 We.cl 
04/0 Ea.23 | 
25jo oF6 
35] 99 
45/0 19 
48jo of 
ons 27 
$4]? © 39 
712 - ©2 
4313 39 


The Places Names. 


Choo! 
Bofhn , 
Jarze 

Sark 
Garnaſſe 
Arme 
Caskats 
Arderny 
Cape Hag. 
Cape Barſlaw 
Rone 

Saine Head 
Se. Vallari 
De 

Callis 


North | Eaft 
Latitade Longit. 
D. M.I|D. M. 
49 53 , 44 
49 1913 42 
49 30913 24 
49 3713 09 
49 431} 49 
49 4%z og 
go "VS 
FO 213 37 
yo JE Is 
49 J714 332 
49 46/5 54 
5o 415 28 
5o Bis 29 
Jo 15j6 39 
53 nz3l7 216 


The Sea-coaft of England from the Lizard 


to Newcaſtle, 


The Places Names. 


The Lizard 
Falmouth 
Foy 
Ramhead 
Plymonth & 
Ediſtoge 
The Start 
Daremouch 
Torbay 
The Bary 
Abſom Bar 
Limes 
Chiddock 
Portland 
Weymouth 
Poo | 
Iſle of Wighr 
Portſmouth 


Ty 

South Foreland 
The Downs 
Sandwich 


North | Ea 

Latitad.\ Longit- 
D. M.\D. M. 
fo Tojſos oo 
5o 22/00 102 
$o 35100 34 
zo 3400 49 
Fo 361joo _xFl 
50 22j00 44 
50 > x 19 
5o 371t 23s 
Fo A4ajt 36 
at. . AE 
a a; 
5o F5jz 10 
5o F7j: 14 
Fe Fools 36 
FI do 
$1 F, on 
go 58 os 
Ft " 314 24 
=. $7 
go 58s 5 
Fr 2316 o9 
51 o9j6 1g 
6 A 
Fi 1316 49 
Ft 223j6 44 
Ft 25/6 <5 
Fr 3716 33 


North | Eaſt 
The Places Names. Latitnd.| Longit. 
D. M.;D. M. 
North Foreland Ft 28/6 44 
Margaret Ft 2916 34 
Quinborow 51 30/6 on 
Rocheſter Fr 285 54 
London 51 3015 24 
Graveſend fl 3515 44 
Tilbury Hope 5n 3Þ]5 54 
Colcheſter 52 04'6 o©2 
Harwich $2 11 s 27 
Ipſwich $2 14/6 24 
Ortordgaſs $2 20/6 35 
Alborow 52 24/6 39 
Yarmouth 52 45/6 43 
W1interron 52 52/6 46 
Cromar 53 20/6 41 
Blackneſs $3 4's 19 
Wells 53 0 
Lin 52 goebls 33 
Boſton $3 an” = 
Grimsbe $3 3914 28 
Hull 5$3 4514 16 
The Sporne 53 4515 O71 
Burlington 54 oolſ4 38s 
Flamborough Head 54 814 35 
Searborough $4 20/4 31 
Whitby 54 3514 1® 
Hartlepool 54 3713 29 
Sinderland 54 42/3 26 
Shelles $5 oz]; 24 
Newcaſtle 54 5813 14 

The Coaſt of Scotland, 

North | Eaff 

T he Places Names. Latitnd.) Longit. 
D. M.1D. M 
Barwick 55 49/3 _ 39 
Leich 56 3(|2 09 
Dondee 56 26]2 17 
Aberdeen $7 32/3 29 
\Bafom Naſs 57 48jt 34 
Car Naſs 3 37]n 38 
Ifles of Orkney 58 goſz2 ©2 
Fair.Eſle 59 30913 n9 
Shecland  _ 60 | 2213 $4 
Fair Head 58 4312 #.21 
Iſland Lewes 58 zoſa 48 
Skey. land 57 403 3 


| 


Caae.XVIIL Chiefeft Places of the World. 


Cee CCS 


— 


The Sea coaſt of Flanders and Holland 


from Callis to the Scaw. 
North | Eaſt 
The Places Names. Latitnd. Loagit. 

D. M.|D. M. 
Duynkirk 51 8/7” 49 
Oſtend gt 30/8 2g 
Sluice on. an 
Zealand Fi 48/9 og 
The Brill 52 9 o©8 
Antwerp Fl 37/9 46 
Rotrerdam 523 $|9 ' 48 
Amſterdam $2 4ollo og 
The Taſlel $3 20,10 16 
The Uly 53 3ol40 12 
Skelling $3 35jro0 14 
Amaland 53 4olto 16 
Embden $3 44'112 o6 
Breme 53 50| 12 26 
Hambrough 54 4[13 26 
Holikeland 54 30 
Sconar 55 17j12 os 
T he Scaw $7 $2113 542 


The Sea-coaſt from the Lizard to Holy- 
head 


The Places Names. 


Lands cnd 


Gulte 


Milford 
Ramza 
Scudwalls 
Barzs 
Weltchefter 
Holy-head 
Iſle of Man 


North Weſt 

Latitad.) Longit. 
D. M.|D. AM. 
50 2010 34 
SO IN 22 
5o 791 21 
50 18 s : 36G 
Ft 1010 E.ig 
gi 2010 W. 3 
Fr 26|t E, 44 
SI 2912 34 
$3 3,* 39 
Fr $3j}joO 10 
F2 clo WW. 6 
$3-. 2. ..5 
53 I2j0 o4 
53 13/oW.36 
53 37|01E.04 
53 44/9 36 
54 25/'o 36 


The Sea-coaft of Ireland. 


The Places Names. 


Lamby 

' Dablia 
Wexford 
Waterford 
Corke . 
Kinegſail 
Old Head 
Mizand Head 


Cow and Calf 


Skillukes 
Blaskos 
Limbrick 
Loopas Head 
Gally Head 
Galloway 
Ifles of Aion, 
_ Slages 

Ifles of Are 
Fore Head 
Fair Foreland 


' North | Weſt 
Latitad,| Longit. 
D. MD, M. 
44 44] 46 
53 32]t 56 | 
33 33114 44 
$2 J0ojz 24 
F2 ©112 56 
ot F213 © 
Ft 4013 14 
gl 28|5 21 
Jr 4215 42 
52 0016 os 
"52 I5 6 IN 
a. ma. 
$* 4415 41 
= 2 0 
43 4ols 16 
53 2116 36 
$4 27j6 321 
55 18/5 36 
55s 38/4 56) 
$5 3512 36 


The Sea-coaft of Iſcland-Iſland. 


The Places Namts. 


Mage Naſs 


Merchant Foreland 


Horn 


Silly 


Bargafar Poinc' * 


Long Naſs 
Grimſa 
Marza 
Rage Point 


Fair Foreland | 


'Snow Hill 
Rook Point 


Weſt main Iſles 


Gammar Iſles 


{Grimes Hole. 


' North | weſt 
Latitnd. 


Longit. 


Lizol 

Anall 
Elſen-nore 
Copenhavyen 
Mooan 
Wimond 
Iſmond 
Burnthom 
Erchholm 
Gathe land 
Farro Sound 
Gocland 
Heda 
Dormamel 


Dines Naſs 


| Righa 


Runen 
Parun 
Shorham 
Wile 
Ardeabro 
Dagaratr 
Ogiholm 
Norgin 
Eaſt Rand 
Wibro 


Froucnbero 
*Stickholm 
'Yathro* 
Fuland 
Chi ping 
Faſtinboro 


'Scarlec Iſland * 


——— — 


216 ATableof the Latzand Long: of the Book TV. 


' The Places Names. 


The Sea-coaſt In the Sound. 


North | Eaſt 
Latitad.| Longit. 


% 


Cray XVIII. Howro fold the Latirade, ©, m7 


— —— 


| Noth | Eaſt 
From Naze of Norway to Archangel, The Places Names. Latitnd.| Longit, 
1 Neth | Eaf D. M.1D. 
The Places Names. Latitnd,| Longit. | Hope Iſland 76 13j23 16 
D. M,|D. AM. | Hopeleſs Iſles 77 00122 154 
The Naze of Norway 58 to 26 | Nageo Poinc 77 10133 38 
Stave Angor 58 57] $9 44 | Duckus Cone 77 45122 54 
Out Shers 59 7] 8 30 | Cape Blande 78 25123 36 
Bomal 59 31] 9 oq | Helis Sound 79 27124 19 
Harla Iſland 60 24] 9 02 | Point Lookcuc 76 25[20 18 
Katts Naſs 61 54| $8 o6 | HornSound 77 720 0 
Swin 62 40| 9 10 | Ball Sound 77 34120 3 
Gallee 62 52] 9 46 | FoeSound 78 38120 45 
Gripo ' 63 qo|tt 26 | Beare Sound 79 ig/lg9 Fs 
Roſs Iles 67 2n{13 3o | Black Point 78 3al!s 34 
Werro 67 38|13 52 | Cape Cold 79 oo[r7 56 
Lowfat 68 30j14 40 | Fair Forcland 7g 15lig 29 
Zanham 70 28118 32 
Aſſumprion 7”: woo -67j --- _ 
North Cape 7n 22j22 $6 
Skiranboro 70 g6124 2 
Tfland Kilding 68 54/26 16 | The Coaft of the North-Weſt Diſcovery. 
Cape Race 65 49'29 28 . 
Cape Gallant 67 11[28 56 Noth | Weſt 
Cape Crace ." 65 17]28 54 | The Places Names, 'Latitud.| Longit- 
Fox Naze | 64 12176 731 , 
Archangel 63 22j26 46 D. MD. 'M. 
Cape Farewell 59 00[41 50 
Bey Sir Thomas Smith's Bay79 10/79 $0 
The Coofs of Greenland. , | Botton's Iſles 6o 20162  5© 
Belifle gr 2145 . 44 
| Noth | 8-fþ Where the T able « be- 
The Places Names. Latitnd. Log wn, # the Craft of 
. -D. M.\D. M.\ crra Nova. 
Cherni Iſland. 74 34120 33 [ | 


_ By —_——_ the Hoxrs by 15, and dividing the Minates of Howrr, if there be 
any, by 4, ſo will the number of Degrees ariſe 3 and if chere remain any CAinites 
after rhe Diviſion, they maſt be multiplied again by 15, and fo will che namber of 
Minutes of Degrees atiſe, by which theſe Places wes diſtant from cach ocher, which 
Diftance is called the Difference of Lingitade of thar Place for which the Tables were 

haced, if the 'ocher Place be Paffwinrd of the firſt z bar if ic be more Wrſhward, 
it isto be {ubſtracted from the Longitude of the ochey. | 


And this is the way we havetrdeavoured> to'fertle the Lowgit ada" wich 5. ; 


neernefs ro the truth as poſſible weecould, © 1 have not only aſe of my own Cal- 
culation of the Difference of Meridians of Places, as Þ have otten' uſed at Barbadberand 
Virginia, or any other Place, from the Meridian of the Lizard; bur I have alfo ob- 
tained them from the beſt Geogyopbical Charts thar are yer diſcovered, and the lateſt 
Tables trade; aid fo by ing with che able and $kilfal Afariners, rhac have aſed 
the Beſt and Weſt India; by the firſt we have informed our (elves for the ferling che 
of Places in the Eaſt India, with che beſt approved Authors : 25 in page 261 

of Harmonicon Celeſte we find the Differenct of CHMeridians berwixt Calicut i Eaft- 
India 2nd Lendin to be 5 boars and yo min. which being converted inco Degrees and 
CMinnutes as before directed, is 39 deg. 30 win. the Difference of the Aferidian of 
London and Calicwt 3 and the Difference of the Meridian of Londen and the Lizard, 
Ft 5 deg. 


- 


— 
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5 deg. 24 min. added to it, gives the Difference of the Meridian of Calicut and the 
Lizard, it makes 92 deg. 54 min. the Difference of Longitude to the Eaftward of the 
Meridian of the Lizard. 

| And CHMacar in the Kingdom of Pegs, whoſe Difference of Meridians wich the 
Kr; of London is 7 bs. 9 min. which is 1 07 deg. 15 min, the tormer Difference added 
makes Macao to the Eaftward of the Lizard 12 deg. 3g win. The nce berwixe 
the 7 ables before-going, and the Eelipſer, in the Differeace of HIeridians of Calicat 
and London, is very ſmall, the Tables 4 #is. more; ind the Difference berween the 
Eclipſer and the Tables is 22 win. more!Then the Obſervation of Macer and Londen, 
being fo ſmall, it may very well be born wicthal+ Aad we have ſetled the Longitude of 
the Weſt India, according to long and approved-Experience of Foyages of my ſelf and 
others, from the Lizard to Barbadoer, and co Cape Henry and Charles che Caper of 
Virginia. | 

The Latitude of a Place is the Diffance of the Zenith, or the Vertical Point thereof 
from che F.4 gnater, or the He bt of the Pale elevated above the Horizow. You have 
been ſhewed ſeveral ways already, for the finding the Poles Elevation above the Hert- 
zen : but this Rule will not be impertinenc to chis Place, being not named before, 
which 15 by the Stars thus, 

You muſt obſerve ſome Fixed Sterin the Heavensy,' which isncer the Pole, and thac 
never ſers in thar Region : Thus, you muſt obſerye che leaſt and allo the greateſt A/ti- 
tude of the ſaid Star, when he doth come to the Meridian under the Pole, and alſo 
above the Pole z which done, you maſt add the leaſt Meritazde to the greatdt, and fo 
the hall of che deg. and win. thus numbred wogerher,” will-be che Elevation of che 
Fole; or Latitnde of thi Place. 

An Example whereof may be this. The firſt Star of che three in the Tail of the 
Great Rear, in his leaſt Altieude, obſerved at Briſtol, it abour to deg. 5g min. and the 
greateſt A/tiende of the fame, when he'is above che Poſe, 15 found co be neereſt gt deg, 
59 min. both which Numbers being added rogether,o make-102 deg. 58 win. the half 
of that fame is Fi deg. 29 min. the trac Latitude or Elevation of the Pole. 

Yon!may cake notice, I begin-the- Langitade at the Meridian of the moſt Southern 
Parts bf England at the: Lizard, and increaſes on each fide of that Meridian, from 
1 deg. to 180 deg. both E:ftward' and Weſtward, ; therefore you mult nore; That by 
diſc Tables all Places, that lie to the Eaffward of the Meridian of the Lizerd, arc 
called Eaft Longitnde 5 and allPlaces vn the Yg fide of the Meridien of the Lizard, 
1s called Feft Longitnde. . . | _ 

Therefore a Ship being in Baſt Longitude," (ailmg ro the: Exftnard, ſhe increa(- 
eth her Longitade ; bur failing to che Weſtmard, it decreaſerh. And likewiſe if a 
Ship be to the Weſtward of the Lizard, thar is, in mf Longitude, and ſailech to che 
Weſtward, the Longitude increaſerh ; bur ſailing ro the Exfued, che Longitade de- 
ertaſeritc +; +1 bY) L anifucs brg 2 | | 

Yoamnuſt eatty, che Sus riſath to the, Eeoflanad,' therefore all che Stars, and arc 
carried Weſt; 4hd that all Plac art £0 the ,Eaftward of the Hcridian of the 
Lizard, the Sun cores to their firſt, according che time. at 3540 the Exft- 
ward: of the Meridian of the Lizard: As. you. may noe whar was before direfted, 
Thas &yery 15 «x: is an Howr, anfl 44min, 4 Degrees Therefore 4s che former Exam- 
ple of (alicut, whoſe Difference of ,Aeridians 13,5 be. $© min, that 15 to lay, the Swn 
15/onahe Meridionan the Exft Indiaath dient ax 19-958, paſt 6a Clock inthe morn- 
uig bexe at the Lizard, chat 13, 5 he. 50.98. ſooner than he comes to the Aſeridian of the 
Lizard, co make here 12-a Clock at Noon, \And fo on che conraryy; leſler ro the Weſt 
by cvety 15 drg. Asfor h 13 & | K . SLES gy, 

The: Difference of Longitude berwixt the Meridian of the Lit.ard aud Barkedots is 
$3 deg. 58 min., chat converted into. Time is 3 hours 43min, che timme.che,Sas comes 
to the Meridianof the Lizard, before it comes t9 the Adrridias h Brrbadoes 3.char 
640 lay, x15 our 3 a Clock 42 ws, paſt:;at the Lizard in the afrerngon, before ac s 
12-at Noon in the Barbadees,. 1 +! L 2413 bai RuP Sh 

You may take norice, I rook my furſt Laticade (and. Longitude from, the Northern 
parks of Newfound-land, tothe Weſt ward. at £ ape Homblanta, -neex. Bell-ile, and (o have 
goalted all round che Bay of Mexico, and caken "the Weſt India {ſands in the way, 

a 
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and ſo round the Coaft by Brazil, and throngh the Straights of Magellane to News 
eAlbien, where Sir Francis Draks was on the back fide of New-England, in the South 
Sea; and from thence to the Eff India, firſt the lands, and then the Main Land, 
and back by Cape Bon Eſprance, and round the Coaſt of Gainneyand Barbary down 
from Tangire, and upon the (heiffian Shore to Giblitere and Tocke in the Canary 
un and Weſtward Iſlands, and fo along the Craft from Cales to Callis, and from 
the Lizard co Newcaftle, and from thence along the Coaſt of Scotland ro Shey Iſland, 
and along the Coalt from Calirto the Scoaw, and along the Coaſt from the Lizard to 
the Iſle of Man, and round the Coaſt of Ireland to the Seacoaſt of Iſelend, and fo 
from the Scaw round the Send, by the Naſe of Norway to Archangel, and about by 
the Sta-coaſt of Greenland by the North-weſt Diſcovery, to the Coaft of New found 
Land, where firlt I began ; whereby you may ſee I have traced a Path, or coaſted 
roand to thc moſt Chief Habowrs, Head-lands, and Iſlands in the World , by the 
Tables, And fo I ſhall cogclude with theſe Ferſes in Mr. Philips's,Preface, 


When Drake and Candiſh Sail'd the World about, 
And many Heroes found new Countries out 

To Britains Glory, and their laſting Fame : 

Were we like-minded, we might do the ſame. 


The End of the Fourth Book, 
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and P.L0 TT witheaſe and Delight, all manner of Grownds, either 
ſmall Incloſures, Champions, Plains, Wood Lands, or any other UneveriGrounds, 
AND ALSO, 
How to take the Plott of a whole Town; and a moſt Excel. 
lent way to be ſatisfied whether his. Plot: will Cloſe, before. he be- 
gins to Protra&# the lame, 
eALSO, 5? 2 
The ART of GAGEING all ſorts of Veſſels, as Cabe- 
Veſſels; or to Meaſure Square Veſſels, as Cylinder Veſlets. , 
Hogſheads, and Barrels : and to Meaſure Veſſels that are part our ms 
Meaſure Brewers Tuns, or Oval Tuns, or Maſh- Fats, of One ve of */ Ale 
Coppers, or any other Veſſels. 
AND LIKEWISE, 


Work, Roofs of Houſes, Tyling, Board, and Glaſs, and Wainſcor, Payement, 
ard the like, As alſo Timber and Stone ; And of Meaſuring of Su17? s, 


The ART of GUNNERT, 


On a new invented Scale, which reſolves moſt Queſtions in a moment 
in that 4 &K Tin a moſt Excellent Compendious Form, never by any 
ſet forth in the like manner before in the ART of GUNNER 7: 
With divers Excellent Concluſions, all reſolved, both Arichmerical and Geometrical 
and /nftrumemal and by Tables, Being framed both with, and without the help of 
| eArihmetick, | 
As alſo divers forts of Artificial FIREWORKS, both for Recreation, and Ses 
_ and Land Service. 


By Cap* SAMUEL CERT. 


LONDON,., 
Printed by William Cons 4 Anno Dom, 'M. DC, LXIX. 
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How to Meaſure exaGtly all kind of Plain Superficics, as Walk Timber | 
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| | Amplitude Compaſs . 
Or an Inftrunent forSurvaing of Land 
4s by © 'New-woy., 
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The Aur nox to his Fifth Boo s. 
| ©! p— Cruick,, cloſe thy Page, | Be open as the Eye of Noon, 


Thou art no SubjeRt tor this And let the bark 'gainſt the Moon, 
And Cenfure oftentimes you nw Thou haſt Ar of thy own 
Will ſtrike the Dove, and ſpare the Crow, | But what's deriv'd from eArt alone, . 
But hold , thy Guilt does not require Fear not, thy Art inſtrufted P 
That thou ſhouldſt lurk, or yet retire. May either pleaſe, or teach the Age. 


Cuar, 1L- 
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The Descrjerion of the COMPASS, 
and STAFF, and CHAIN. 
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The Fifth Book. 


Cnap, I. 


Have been all this while a ſhewing the Iſari- 
ner, How to deſcribe and make his own [x- 
fruments , and the uſe thereof in Naviges 
. tion; 1 am alſo willing to ſhew him the 
great uſe there may be made of his See- 
Compaſs, commonly called the Azimmurb, 
or eAmplitude.Compaſs, which all ingeni- 
ous Marmers carry to Sea. | 
- This Compeſs- requires but lirtle deſcrip- 
tion, ic being ſo well known to all Sea-men 
for it is the {ame in a manner as they Steer 
* the Ship by : Bur it is called by the namewf 
a Meridian Compaſs. The Chart within the 
Box is divided as you ſee in this Figure,each 
uarter into go -Degrees, ing at 
North and South, numbred Eaſt ad Welt 
ward ; on. the Glas there is a Braſs Circle, and Diameter, thaz goes over the Center 
of the Compaſ5-Chart, the Braſs Circle is about 7 3 Inches Diameter, and about 5; of 
an inch broad , The outward Circle is oy wk into ; 60 - ees by Los Degrees 1n each 
arter, as you ſce the former was; the Figure makes all plain to the meaneſt capacity, 
—_ as you there ſee BD I Degrecah way from each oppoſite Point , The 
inward Circle is the Houcs anſwering each 15 Degrees and Quarters of the Horiz.w, 
and they are numbred as you ſee inthe Figure, (OFF « 
There is a Circle the like divide the high of the Needle and Box-(bart, with lines 
drawn up the Box at 90 Degrees every way, that the Degrees of the upper Circle, and 
lower Circle, and Chart, may agree. -—} 
© . In the Diameter FGHK thexeis a right Line drawn in the midſt, as GH, -and 
at each end is two (lits of an inch and an half long, each of them, as FG and HK; 
which are cut right in the middle : by which intaking any Angle, you muſt be ſure to 
ſet the North Point right under the ſlit and line of the one, and the Sourh Point winder 


the (lit and Line of the other ; and ſo muſt you always, when you take the Angle of any 
Aaaz rwo 


_. 


— —— 
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two ſtations from one place to another , You muſt be ſure to keep the rwo flits in the 
Braſs Diameter over the North aud South Point of the Chart , and turn the /ndex that is 
riveted to the Center at C to the Object, and look through the {ights that ſtand upon it , 
when you find you ſee it plainly, and have made a good obſervation of the Angle, look 
wharDegrees the edge of the /ndex cuts, and upon what Quarter ot the C.mpaſs : and 
that number of Degrees is the Angle of the two places trom the Meridian. 

The lights that ſtand perpendicular on the 1nd: x are 1 inch and 5 long ; the further 
ſight hath a wire that goeth through the midſt thereot, by which we cut the Obje& : that 
light next unto you hath only a ſlr. : 

Through which you mult ſee the Wire and Obje& you look at in one and the ſame 

Line, when you rnake any Obſervation, : 
- _ Berwixt the two lights is a right line drawn through the midſt , and at the further 
light is faſtened a perpendicular ot Braſs with a right line through the midſt as BL : 
this perpendicular is taſtned with two ſmall Braſs ſcrews at M: O to the further ſight 
with a wire; and at D is a hole where is faſtned a Silk thred rwiſted and ſcrewed through 
a {mall hole in the Eye-fight at S, and faſtned with a ſmall wooden pin, 

And this is for to take the Sun's Azimmtb at any time of the day, by turning the 
Eye-light to the Sun , and the ſlirs over the North and South point of the © bare ( as 
before direfted) you may ſet the /ndex to what Degree you pleaſe ; and when the (hadow 
made by the Thred D S, comes upon the Line in the midit of the /ndex on the Line $ A, 
and on the perpendicular Ling RD , then on that inſtant rake the Sun's Altitude by a 
Onadrant or Staff, and note it down : and likewiſe the Degrees cut by the /ngex at the 

icular end, and that is the Sun's Magnetical Az:mb at that time. When you 

The Amplitude have done, you may unſcrew the perpendicular trom the light ; and then you have the 

Compaſs. Compaſs ready to take an Amplitude of the Sun's Riſing or Setting : but more ot that 
in the following Treatiſe, when we ſhall touch upon —_ 

When you make uſe of the Compaſs for Surveying of Land, you have a Braſs ſocket 
ſcrewed faſt to the bottom of the inward Box that holds the Chard ; In that ſocket you 
put the head of your three legged Swwveying-Staff with a ſmall ſcrew on the [ide to faſten 
it to the head, that it may not ſtir when the Compaſs is ſet North and South as betore 
direfted ; then you may turn the I»dex and ſights to what objeft you pleaſe, and be 
ſure of your Angle from th® Meridian if your Chard be » and the Needle well 
touched and placed. Thoſe that make them ſhould haye a ſpecial care of that ; and that 

How the Nee- the points of the Needle be faſtned and cemented together with a little Tin, fo thatthey 

ds of the &, not ſtir abroad, 'as I have ſeen many Charts ardaſly made, doth , It might be ro the 

Compaſs mult X , Fo, 

bo Ge. ſhame of them that make them , and likewiſe the Wires put off one ſide 5 Degr. moe 
or leſs, as if in all places there were ſtill ; a Point-variation, which is a lazy trick as 
well as faulty in moſt places. I would adviſe all Ingenious Mariners to make a conſtant 
praQtice of taking obſervation of the Sun's Altitude or Az:mmth ; and Steer a Courſe, 
and make allowance accordingly, as hath been ſhewed elſewhere, with the Wires of the 
Needle put exactly under the Meridian, as this Compaſs betore-going the Points are; 
and then in all thmgs this /»/frumenr will come to the Truth, as well as a Needle of 
greater charge, and Plai« T able and their appurtenances of 3 1. price : or the Theodolite, 
and Circumferenter and” Veratter. And yet I cannot but highly commend theſe /»- 

 ſiruments 2s very uſeful for Land-men» which have Money enough. Neither dare [ re- 

_ Devices jeft as uſeleſs, either the T, opographical Inſtrument and Creſs-Staff of Mr. Diggs, the 

of Inſtruments. pa miliar Staff of Mr. Tohn 6lagrave, the Geode:ical Staff, and Topographical Glaſs 
of Mr. eArtbur Hopton, the Settor Croſs-Staff, and the Pandoyon of Mr. George At- 
wel, or any other witty Invention which hath been deviſed for the Exa&t Plotting, and 
Speedy Meaſuration of all manner of Swperficies, as Land, and the like. But in 
the Authors have in their own Works to their exceeding Commendation deſcribed the 
Making and Uſe of the ſaid I»/ſfruments , 1 ſhall fay nomore. 

And tor the arizers Compaſs in a manner to do the ſame things for the Surveying 
of Land, or Plantations, or the like, 1 hope will b&well taken and accepted of all Inge- 
nious Mariners, for whoſe ſake I take theſe pains. 

Let the. Glaſs over the Chard be as clear as poſſibly you cari get him, 


The Uſe of the 
Azimuth - Come 


þajs#. 
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Caar. I. By the Sca-Compaſs, 


The Figureof the Sreff is plain, it needs no further deſcription ; It is to be had at 


"I 


any Inſtruments Makgrs, The Staff. 


Of Chains, the ſeveral ſorts thereof . 


Of Chains there are ſeveral ſorrs, as 
namely Foot-Chains,cach Link containing 
a Foot or 12 Inches , ſo the whole Pole 
or Perch will contain 16 5 Links or Feet 
according to the Statute Pole, 

The Chains now uſed and in moſt 
eſteem among Surveyors are Three, The 
Firſt I will name is Mr. Rathborr's, 
Which had every Perch divided into 100 
Links ; and that of Mr. Gunter's which 
had 4 Perches or Poles divided into 109 
Links : fo that each Link of Mr. Guzter's 
Chain is as long as Four of Mr. Rath« 
bors's. And this year Mr. Wing hath de- 
ſcribed a Chain of 20 Links in a Perch 
for the more ready uſe thereof in his Art 
of Surveying ; Therefore when we have 
taken the: Angles, and Ploned a piece of 
Ground, we will ſhew how to know the 
contents thereot in.eAcres, Rgods, and 
Perch by the two laſt (hain, 


Secr. 1. 
Mr. Gunter's Chain, 


Aſter Gunter's Chazn is a Chain moſt uſed amongſt the Surveyors of this Age, and 
is always made to contain 4 Poles,and each Pole 2 5 Links, and each Link 7 Inches 
2* of an Inch, and each Poleaccording to the Statute contain 16 4 Feet, the whole 


Chainis 100 Links iithe Four Po!e.or 66 Feet. In meaſuring with this Chain you arc 
to take notice of only Chains and _— ſaying, ſuch a line meaſured by the Chain 


contains 64 Chaizs 45 Links, or thus di 
notice of in Surveying of Land. | = 

Now for the readycounting of the 'Lomly ; at every Perch let there be two Curtait 

ings faſtned, and one Ring at every \ Links ſo you may readily count the Rings 
at cicher end. If the-lpgenious Mariner wants Chair; he miy rhark a (ix Thred-line 
or ſmall Belch as before direfted with Red Cloth marks and White for diſtintion, or 
bitts of Leather as we mark our Dipſey line , and be ſure to ſtretch him well firſt, or if 
you can, let it. be'x Tap: gallant Brace halt worn, then meaſure them exatly : and 
mark him as befotetfiretted, "and yquy may meaſure any place of Land or Plantation, 
or any diſtance, as-well in dry weather, as with a Chain, without ſenſible Errour, 


inguithed 64. 45. and this is all you take 


wry Szcr,ll, 
Catia? i be hed; Sd to be obſerved in the uſe of any Chain. 


_— . : 
V Vim you have occalzon to meaſure large diſtances, or otherwiſe, you may by 
- Y . change millake of miſs a Chain or two in keeping your account, which will 
bregd a conſiderable Egrour ; and alſo ig meaſuring of diſtances, in going along by a 
vo ſide youcan hardly keep your »frument-Chain & mark in a right line;and there- 
fore the diſfance will be more than in veality it is. For avoiding theſe miſtakes you bught 
to proyide ten {mall ticks,which let him that leadeth the Chazx,carry in his Hand before; 
at the end of ev;.y'one of thoſe Chaing, ſtick one of theſe Sticks or A—— 4 
ground, 


LY 
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Ground, which let him that ſollowerh take up , ſo going on until the whole number of 
Sticks be ſpent, and then you may conclude you have meaſured Ten Ch41as without 
farther trouble : 2nd theſe Ten Chains if the diſtance be large, you call a ( haoge, and ſo 
you may denominate every large diſtarice by Changes, Chains and Links in a piece of 
Paper you keep the account by. If the diſtance be tar, you mult ſer up a Cloth upon 
a Stick for 2 mark betwixt your nſ{r#ment and the further mark, and ſee through your 
Inſirament both the marks in one; then you may be ſure to go ſtraight with the 
Chair, 


Secr, II. 


How to reduce any Number of Chains and Links into Feet and Yards, 


| N taking of Heights and Diſtances hereafter taught, ir is neceſſary in the PraQtice of 
my Geometrical Concluſions to give your meaſure, in ſuch caſes, in Feet and Yards 
by reducing of your (, bains and Links thus, 

Multiply your Numbers of (hains and Links, as one whole Number by 66, cutting 
off the Product the rwo laſt Figures towards the right Hand , ſo ſhall the Figures to the 
left Hand be Feet, and the Figures cut off ſhall be 1 00 parts of a Foot, 


| Ler it be required ro know how many 

3 8 33 1 0® Feet are contained in 5 Chains, 32 Links, 

AT...” 66 / Set down the Chains and Links with a 

3192 XExamples. 4836. Comma (:) thus © and theſe Multiplyed 

2192 __ 4536 \ by 66, theſum will be 3 51 Feet and .** 
351, 12 531,96 \parts of a Foot as riffis you ſee it ſh 


A 351:12, This is the Rule by Mr. Ganter's 
aln, 

I: you divide the Feet by 3, the Qmotient will be 117 Yards. Now if you have 
leſs than 10 Links as 6, you muſt always remember to put (0) to ſupply before the 
6, and Multiply the number as you ſee in the laſt Example. 


Sscr. IV. 


How to caſt up the Content of any piece of Land in Acres, Roods and 
Perches by: Ar. Gunter's Chain. 


Y 4Statute made the'33 of EDvyarp the l. an Acre of Ground rt to contain 
| 160 ſquare Perches, and every Food of Land 4o ſquare Perches , and every Perch 
contains 16 x Foot, and 4 Perches, Poles, or Legg: in breadth,' and 4o in length 
makes an Acre: which multiplyed together is 160, Half an Acres $0, a Quarter 49 
ſquare Perches, | = 
h, mf=ar'7 od -_* , . Suppoſe the Figure ABCD 
—- Ts (Lapreriigt tf Ye Ly Ba ak ag Ground 
X A; 2 | W. B as the Marſh of Breſtol, and 

A | Ws . were 15 » Chain 16 Links 

| every way : Thento find how 

L many Acres, Rood: and Perches 
£5 arein it,, do thus, the 
IRS paws md ge one m 
thar before is nh yt 
mains Multiply by 4 (for 4 
* ' Koods rivakes an Are and cur 
,- off 5 Figures as before, and rhe 
comm: is Roods,and that which 


remains 


Cnap. 1. By the Sea-Compals. 


remains, ma{riply by 40 the aumber of Perch in a Rood, and cut off 5 Figures tothe 
right hand of the Produ# , and in like manner you have the odd Perches, This Ex- 
ample will make all clear and plain. | ; 

So you will find 1 5 Chains, 16 Links Mmultiplyed together, as before direQted, will 
roduce 22,98256 : the 5 15:16 C ; 
Ft Figures cat off to the \ 1512 16 By the Line of Numbers. 


left hand, remains before 90 9g6 ; 
the Comma 22, Which is 2 2 / 1516 Extend the Compaſſes on the /ize of 


eAcres, and the 5 Figures f 7580 | Numbers on the Scale of Scales from 
waltiplyed by 4, the Produtt \_ 1526 2 0 which 1s at 260 unto the fide of the 


; A & | Square AB 15 Ch: 16 Lin, which is 
is 393024: 5 Fr j AOINELLI 60 Perch and above ;, the ſame diſtance 
wes cut off on the 4 


: FS. * | will reach from the ſame 60 5 Perch, to 
lefi t hand, the Comma & Noods 3193924 22 Acres, 3 Roods, and 37 Perch, and 
Is 3 Koods, and the 3 | F we og 20960 part of a Perch. 
laſt Figures multiply- & Perth 37 [20960 
ed by 40, cut off 5 | 
Fignres, and the reſt will be 37 Perch. 


Szcr.V. 
How to Meaſure « Long Square Piece of Ground by a Chain of 20 Links 
to « Perch, according to Mr. Wing. 
M Aſter Wing in his ere of Surveying, in the 11 3 Page hathdeſcribed a Chain of 
20 Links in a Perch, which is ſomewhat more ready , if you will reckon the 
Land in Perches for (mall parcels of Land. 


ſe a piece of / a» be in length 36 Perches and 16 Linkz, and in the bre adth 
3 Perches 2 Links , By this Chain I delire to-know the Contents thereof, having 2 © 


Links in a Perch, I deſire to perform the operation in a Decimal 268 
way ; Count by half the number of Links, and then the Sum? will 21 
ſtand thus; and cutting off 2 F;gures, and you have for the Contents y_— 
ofthe piece of Ground 11 4 Perches ,*. parts, But 1 would adviſe the S*. 
Praftitioner in greater parcels of Land, to follow Mr. Gunter's — rod 
Chais, the Sw veyors all generally making uſe of him therefore, 
for further Uſe of Mr. #ing's Chazn, 1 refer you to the Page of his Book of the Are 
of Survejing. 


Szcr. VI. 
To Meaſure a Long Square piece of Ground. 


Et the long piece of Grownd be A B 

ABCD whoſe length AB is 41Ch-2.5.6 

11 Chams 25 Links, or 45 
Pereh, and his breadth AC 8 Chains, 
or 32 Perches. 

Multiply one by the other, as be- 
fore in the laſt £x«wple, direfted b 
Mr. Gunter's Chain; and you wi 
find the Conrents of the Ground to be 
9 Acres, no Roods, but © Perch, - D 


V 
0 


By 


———— 


6 The Artof Surveymg'of Land Be 0. V. 


* By th: Line of Numbers. | 
1125 Extend the Compaſſes from the DO Center,” which is at: 1 60+ Perch unto the length 
800 AB 45, and the fame ditance will reach from the bred:h - AC: 32 Perch, to g 


CE el 
900000 gAcres, 
ns 


————— 


Sncr. VN. | 
To Meaſure a Triangular' Piece of Ground, 


Creole the Baſt of a Triangular 
piece of Ground A B whoſe mea- 
ſure is11 Chains 2.5 Links, or 45 
ce Perch, and the per penaicular CD 
| 32 Perch, or 8 Chains, Take the 
half thereof , and M{«lriply one in 
the other , will produce the Con- 
tents of the whole Triangle to be 

. 4 Acres, 2 Roods, © Perch. 


By the Line of Numbers. 

1125 Extend the Compaſſes from the A 
400 Center, which is at 320 — unto the 
4[ 50000 Baſe AB -— 45, the ſame extent 
EE 4 will reach from the perpendicular 
Caloooce CD 32 untothe quantity of Agres, 

—=E Which is 4 A. £ as before. 

Sn CT, VHI. 


To Meaſure « piece of Ground of Faxr uzequal ſides called a Trapezia. 
T Etthe Ground given be A,B, C,D , after you have taken the Angles with your 
Compaſs, and{noted them down in a piece of Paper or Fie/d- Book , (as ſhall be 


ſhewn in the following Diſcourſe) You muſt Protraft 6r lay down the Fygure 73 
I dothis, by a Scale of equal parts of 10, or 15, or z@,or 25, or 30 parts divided 


B 


A RgP 
aA 1R% > 


6a Wi 


—_ — 


CHrap, I. 
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mto an /nch, I have laid down all the following by 20 pares or Perchinan [xch : then 


draw the Diagonal Line AC, and with your Compaſſes take the diſtance AC, and ap- 
ply it to your Scale ot 20 Perch to an 1xch, and you will ind it 60 Perch, or 15 


' hain ; 


and then it you let fall the perpendiculars BE and. DE, and meaſure them 


in the like manner, you will find by your Scale BF 20 Perch'or 5 Chain, and DE 


24 Perch, or 6 ( hain. 


[n reſpect the Baſe is common to both the Triangles : 


nd 


d» ©, 
4 


You may therefore add the 


ro perp:ndiculars together 20, and 24, the ſum will be 44, the half thereof is 22 q_— 


Perch. This Number being multiplyed by the whole /ength of the Commen Baſe AC, 
6o Perch, giveth 1320 Perch, that divided by 160, gives the Contears of the Trape- - 
214 Or piece of Ground to be 8 Acres, 1 Rood, » Perch. You might have mwlriplyed half 


ti 
O 


I 
— , 
I 


93 | 63 mn 
44 'S] 
'S] 


the Baſe AC 3Z© by the ſum of the two perpendiculars 44» and it g1ves you the ſame 7 (4) 


45 before. x32z(o ) 5 
By the Line of Numbers. ' -056(( 
Extend the Compaſſes from the Trine & Center at 329 | j > "OE 
to half rhe /ength of the Diagonal AC —— 30 | 30 
The ſame will reach from the Suns of the perpendicular 44, to the quantity of Acrey, ——————» 
which is 8 72% Acres. els 
After this manner you may meaſure a piece of Ground of ie” or any 
wmber of $:der, by bringing it into Triangles and Trapez44s, as thall be ſhewn, . 
Szcr. IX. 
To Meaſure 4 Piece of Ground which is a perfe Circle. 
He proportion of the (ircumference of anyCirele, to its Diameter, 1s 4s 7 to 22; (2) 
| Example. In this Circle ABCD ltthe Diameter thereof be 56 Perches, Feet, 6(4) (1 


B 


» by 14, the:.@uercent VWoyil 


or Tachts,- which multiplyedin 4(0) 
it ſelt giveth 41 36. This Nuns Acres as 
ber mulriplyed by 11 , gives $:1:24 Per« 
45496 ,, whuch being _ 

22 


; : £56 
3249 12, that 1s the Afes of 4 
the Circle. kai 23 


| I42 1 
How many Poles and Feet, 2 


or ſquare Inches, is in any Cir- ——— 
cle _—_— you may _ oo 
better by theſe Rules; Firſt, - 

It you + Aim the Diameter, and ou 1276 
would find the (irewnference, IoP Ny 
ſay, as 7 1032, ſothe Diames ©* © 7 
ter 56 to the Circumferences ——— 
176; Orif you know the Cir- CAS 
cunf erence, and would find the ** 
Diameter, ſay, as 22 to 7, ſo *# 


- 


is the Circumference 176, to**3*( 55 
the Diameter 56. z2z2\ 5 
z 
88 


The Diameter and Circumference being thus known, the Rule to find the Content #» this. 8 


The Diameter being 56 Perch, and the Compaſs 176, the half of both theſe avwlts- 
plyed together, and divided by 160, you have the quantity of Acres 1 5, Reods 1, Perch aud 


24, Which is the Contents of that Circle. 


704 


2464 


By the Line of Numbers. | 
Extend the Compaſſes from O Center at (203 7 unto the Diameter AC 56; the 
me diſtance will reach again from 56 to the quantity of Acres 15 &. , x8 6 | 
I confeſs though the ordinary proportion of 7 to 22, is ſomewhat too much ; yet it *9<(1(: g 
difference in theſe Queſtions. x66\ 0 


isbut about x in 3000, which will breed no =_ 
þ | B 


SncYy. & Xt 


s 


Mali ipl 'y 40 


one by the Jo. 


%her. 00 


1200 
Io8Soo - 
+4800 


A: 5189200 


ET. , 
K.3|5 6800 


"IS 
Per,12 ] 52000 


Adult. 4 


1440 


Drvided by ; 2.0 


x44(0)(4 
> FZ0O 
x6 0(2 9, 
>8 © 
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Sscr. X: 


70 Mcaſure 4 Ground being a true Oval. 


N the Oval A B CD, let the /ength be giver 

40 Perch, or Feet, or Inches, and DB 30 of 
the ſame meaſure: Then to find the Quantity in 
Perch, Feet or Inches ; it you work by the fame 
Denomination of Feet and [xches, as I doof 
Perches. 

Multiply AC by DC 3o, the Produtt Mal. 
tiply by 491, and from that Product cut off 5 Fi. 
gures as before direRted, andas in the Margin, the 
Contents Will be 5 Acres, 3 Roods, 22 Porch, 2 
parts of a Perch. l 


By the Line of Nuthbets; 

Extend the Compaſſes from the 0 Center in the 
Line at 203 7; to the length of the Oval AC 40, 
the ſame diſtance will reach from the breadth DB 
30 unto ghe {ontents in Aeres, 5 Acres 7; fore, 


S8gcr, XL. 


To Meaſure 4 piece of Ground hing in form of a Sector of a Circle. 


C 


Et the Seftor be ABC, whole fidesis AB, 

or AC 48 Perch, and the Arch thereot B C 
30 Perch : Then to find the Contents in Acres, 
Mvultiply AB 48, by BC 30, the Pradutt 
divide by 32.0, the Quotient is 4 Acres, and 160, 
the Kemain divide by 180 the; of 320, andthe 
Quotient is the Roods; it any thing remain, itis 
Perch, Sothe Contents of this piece of Grownd is 
4 Acres, 2 quar. © Perch, 


By the Line of Numbers, 


Extend the Compaſſes from the & Center at 
320 unto the ſide, or Semidiameter AB or AC 
48, the ſame diſtance will reach from B C 30, to 
the quantity of eres 4 and fo 


Ss cr, XIL 
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Sucr, XII. 


To Meaſure a piece of Ground that is 4 Segment, or part of a Circle, 


Et the Segment be ABC, AB 60 Perch, DC 18 Perch: Multiply the 60 
Chord of the Segment 60 by the perpendicular Height, and the Produtt arvide by 13 
22 5 the Gage- Number, and the Quotient will be the Acres, the Remain divide by 


:, dir is found 4 Acres, 3 Roods, 8 Perch, the quantity of Grownd in the Segment, 430 


60 


.&> 


| 
A 


TELE T ETD IETY 
9 ” 
OS 
2a 
. 


-. | 
\ 


By the Line of Numbers. : 

Extend the Compaſſes always from 225 untothe Chord of the Segwent AB 60* 

the ſame diſtance will reach always from the perpendicn/ar Height, unto the quantity of 
Acres 4 ahd 5; feres 


Szcrt, XIIL 


Having a Plot of Ground with the Content in Acres, To find how many 
Perch of that Scale was contained in one Inch, whereby it was Plotted. 


Etthelong Square piece of 
Y Gowns, e containing 9 

”_ ; Firſt, Meaſure the " 
Plott by a known Scale, which 
@oppoſe.it be of 10 Perch in an A. — | B 
Inch , ſo meaſuring AB, you ; 
find it 22 {; Perch, alſo the 
breadth 16 Perch; 


By the Line of Numbers. o 

If you work by the Rule of 
the laſt Square Plore, you will 
find the Contents 2 %s Acres. | 
New on the Line of Numbers, 
take with your Compaſſes the L 
diſtance berween 2%, ands T5 
Acres , the half dftazce thereof 
will reach from 10 on the Line 
of Numbers unto 20: ſol con- ; 
clude the Grownd was caſt up by a Scale of 20 Perch in an Inch. | 

JT my 6 $By Arithmetick; 


Bbb 2 © Sncrt, XIV. 


- 


—— 
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SECT. XIV. 


A Piece of Ground beirg meaſured by the Statute-Perch of 16 5 Feet, To 
know how many Acres it iz , it being meaſured by a Perch of 21 Foot, 
which is the Iriſh Perch, 


Xample. The laſt Piece of Square Grownd being found 9 eAcres by the Statute. 
Sta, Per: 1 6* FE Perch of 16 7 Foot, and you would know how many it is by the /riſh Perch of 21 
Ir. F311 Foot. 
Per. 7 By the Line of Numbers. 
—"21 Extend the Compaſſes from the [riſh- Perch of 21 Foot, to the Engliſh Statute= Perch 
"42 Of 16 Foot, the ſame diſtance will reach from g Acres turned twice over unto 3 
Y— we Acre, fere: Or in the Scale of Rednttion exrend the Compaſſes from 16 : Foet tO 210, 
4214 the ſame diffance will reach fromgto,s in the Lize of Numbers. And fo of any other 
33 meaſure. Now by reducing the 9 Acres into Perches, it makes 1440 Perch , and be- 
The Square of cauſe the greater mealune 5 ro be reduced into the leſſer, Maltiply the given Onuantit 
a11i5121. 1440 by 12 ("the Square of TT, which 1 1 was foutid, this. 167 being a Frattion, it 
and of 142196 reduced into halfs, makes 33 divided by 3is11 ; So the Iriſh-Perch 21 Hoot in hatfs 
196: 12 1:1440 is 42 divided by 3 is 14, thoſe two Nambers ſquared 411 is 121, the Square of 14 is 
yo K 196, the Produtt of two Numbers 1 440 wwltiplyed by 121, the Produtt is 174240: 
288g Chat divide by 196, the Square of 14, and the O notrent is 888 732 Perch, reduced into 
14490 Acres, is 5 Acres, 5 Reods, 8 Perch ,%: , almoſt g Perch according to the [riſh-mea- 


zgz(1) 
rg 7 | | ; 
272z4(9) Suppoſe you had been to Reduce Ir;ſh-meaſure into Statmte-meaſure ; 
gz46(2) 192 then multiply 1440 by 196, and the Produft would have been 282 240: 
x 742409 $83, 96 that divided by 121; and the Produtt had been 2332 } Perches fere, 
#9666 which makes Ac7*5 14, Roods 2, Perch 121, fere, Statmte-meaſure. 
x99 | 
AX 


(8) By the Line of Numbers, 


S3\8|5 Extend the Compaſſes in the Scale of Redwuition from the Number of Feet in Cuſtom 
16)\0__ meaſure, 25 1 do from 21 Foot to the Perch of Iriſh-meaſwre ; the ſame will 
quar. from yg Acres Iriſhin the Line of Numbers to 14 Acres, 2 Quarters, and 12 Perch 
3(8$(28P, Statwte-meaſnre. 
4 0 Orif you extendthe Compaſſes from 21 in the Line of Numbers to 16 and £, the 
5 Ac.z ©,8 y, extent 'turned twice over from 9, will fall upon 14 and £ Acres, and a little more, 
Perch : ,% Sothatif you remember in all ſorts of wwe aſwre to reduce your Pratt;on into the ſame 
1440 Denonlination, and ſeek out the leaſt proportionable terms : by Dividing by 3 if half 
196 Foot, and ſquaring theſe terms as belaee directed, you have a-&yle that ſerves for all 
$640 ſorts of Cuſtomary or Iriſh meaſure whatſoever. | 
I2960 . 
1440 
282240 
28232 40 2 
121] 68 =_ 7 | XY 
[2332 
121 


7ſ9 
233(2 (14 
Xx7660 


of MIX.x2 | CHAP. Il, 
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How to take the Plott of a Field at one Station taken in the 
middle thereof by the Azimuth-Compals. 


Efore you go intothe Fie/d, you muſt Rule a piece of Paper in 8 Columns 
as you ſee the Figure following in this Chapter, makes all plain, without any 
more Deſcription , Which is called a Field-Bzok, Secondly , when you 
ome into the Field, hrſt place Marks at the ſeveral Angles of the Field, as 
at ABCDEF, inthe following Figure , then make choice of ſome con- 
venient place about the middle thereof at o, to fix your Compaſs, if you can ſee all the 
Marks; and be ſure the Braſs-Diameter and Slits before deſcriebd, be ſet direQtly over 
the Meridian or North and Sowth Line of the Chard, and there fixed. 
This done, direct your Sights to your firſt Marks at A, Marking what Degree the 
Index cutteth, which let be. 36 Degr. 45 Ain. you may eſtimate the CAnutes; This 
ou muſt note down in your F:eld- Book in 1 and 2 Column thereof, as you ſee in the 
Book, it 1s 7 ſet down , then weaſare the d:ffance from o the place of the (ompeſs 
to A your firſt Mark, which let contain 8 Chavns, 10 Links, which muſt be placed in 
th 3 and 4 Column of your Field-Book,, as you ſee inthe Figure of the Book, | 
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Then direct your Sights to B rhe ſecond Mark, and note the Degrees cut by the Inge: 
Which let be Somth Eaſterly 8o Degrees 45 Minutes, and the diſtance & Chains 75 1 i», 
You mult put down in the Fie/d-book,, as before , Firſt the Letter B, Secondly, the 
Jnclination to the Meridian cut by the Index South Eaſt % Degr. 45 Min. in the 
third ('oluwmn; then 8 Chains 7 5 Links in the fourth, as you may fee in the Columns 
in the Book, all plain ; then dirett your Sights to C your third Mark, and note the 
Degrecs cat by the /ndex, Which let be S, E. 16 degr, 45 min. and the diſtance © C 
lo Chains 45 Links, put the fame down in the Field- Bock, likewiſe, as before direQted, 
then dircct your Sights to D, and note the Degree: cut by the /ndex, which let be $, 
32 degr. OC min. the diffance O D, 8 Chains 53 Links, Note it down in the Book, as 
before. 

Then dire@t your Sight: to E, the /ndex cutting 72 degr. 45 min. North Weſterly 
and the diſtance OE BS Chains 1 5 Links; They muſt be noted in the Book as the reſ 


ar 


e. 
Laſtly, dire& your Sights to F your laſt Mark, the Edge of the /ndex cutting in 
the upper Braſs Cr cle N.W. 13 degr. co min, the diſtance O F 9 Chains 55 Links , 
then will the Obſervation ſtand in the F:eld- Book. as in the following Table or Figare, 
then by a line of Chords, or by the Protrattor you may preſently Protratt the exact 
Figure of the Field upon Paper thus , By a /ine of Chords ; take 60 degr. anddraw the 
Cncle, Secondly, draw the Meridian lin: of North and South, parallel- line of 
Eaſt and Weſt. Thirdly, your firſt Obſervation and degy. cut by the Index, was 36 
degr. 45 min. N. E. Therefore take 36 degr. 45 min. off the hine of Chords, and lay 
ſrom the Meridian line MtoN. Fourthly, the diſtance O A was found 8 Chains 10 
Links , take with your Compaſſes off any Scale of equal parts, 8 ( hains and *. that 
ſtands for 8 Chairs 10 Links , lay this d:ſtaxce from Q to A, and draw the prick'd 
line O A ; 

Then ſecondly, take out of the {;ze 'of Chords the ſecond Angle S. E. 80 deg. 45 
91n. and lay from the Sowth towards the E aft on the blind- Arch, and through it draw 
the /ixe OB; then take off the ſame Scale of equal parts $ Chains 75 Links, that is, 
$ parts, and 75 parts of 1 divided into 100, and lay it from O to B, and prick the line 
from O to B, and draw the line A B, which meaſure with your Compaſſes, and apply 
ittothz Scale of equal parts as before, and you will find the fide AB 8 Chains 75, Lin. 
The like do by all the other eAngles and diſtaxces in the ſame manner as you have been 
ſhewed in the rwo firſt Angles. The Figure makes it ſo plain, it need ne further precept; 
and you may put down the Namber in the fide, as I have done. 

ods Pro- Now by the Protrattor in the Second Book deſeribed, 

raftor after You may lay the D:ametereEdge thereof on the North and Savth line, and through 
you have laid the C enter , put a Pix on the Center of the P/ort at O, and noe the degr. and diſtances 
down all the jqo the Field-beok , as before: the firſt was North Eafterly 36 deg. 45 mn, put the 
 -M 1 * Edge of the Index to 36 degr. 45 min, inthe Arch of the Protratter , and by the Edge 
quartryly, and ACCOunt in the Scale thereot 8 Chains 1 Links , and by the ſide thereof draw the /xe 
Jay the Center- A'O, prick'd as before , and ſo-do by the reſt of the Angles and ſides in like manner, 
14s of the Pr0- and you may preſently draw a Plore of Ground you have meaſured. This 1s very plain, 
rratter on the 2nd may be underſtood by the meaneſt capacity in this ere. The Obſervations Marked 


| cm —_ w inthe Fie/d- Book ſtand as in the following Table. 
bl 


Diametey on 


— 915 nes T he manner how the Field Book muſt be Ruled. 
we Mar D.M.Cb.\ Lin You are to note, that Degree in the uppermoſt 
= whos 75"| Braſs-Cirele is ſuppoſed to be Loided into 60 parts, 
B |S. E\8045| 8 |75 Which is called Minwes, which cannot be expreſſed in 
C |S. E.[16 4510145 | Fgard of the ſmalneſs of the /nſirument or Circle of 
D |s. wizzoc|8|5 Braſs on the Glaſs of the Compaſs , and therefore the 
E |N. wh as\ 8s + odd winntes mult only be eſtimated: ſo muſt the odd 
F |N.wh8 nels | 55 | Links taken off your Scale of equal parts, and it will 

breed no ſenſible Errour, 
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How to take the Plott of a Field at one Station taken in any 
Angle thereof, by the Sea-Compats, | 


N the Figure of the Field following, place your Compaſs at M, fet yout Braſs. 
Diameter right over the North and South points or Line , then firſt direct your 
Sightsto A, Which let be ſuppoſed to be 22 degr. 1 5 mn. N. E, which Note in 
your Field-Book, as before, then weaſwring the diſtance with your Chain M A 
which let be 8 Chains 46 Links; Which place in your Field Book, according to 
former directions, 

Secondly, Direct your Sights to B, the degrees cut off by the Index, ſuppole 42 
degr. 45 mis. and ſuppoſe the diſtance meaſured to be MB 10 Chains 21 Links, 
and put them down alto in the Field- Book, 

Thirdly, Direct your S;ghts to C, the deg. cut is 66 degr. 30 wn. and the diffence 
M C t 1 Chains 64 Link:, put theſe in your Field- Fook, allo, as before; and in the 
ſame manner you muſt deal with the other marks D M, and E M, and MF, and MG; 
and fo having them all in the Field-Book , they will ſtand as tolloweth. 


— x. 


The Figure of the Field-Book. 


— . 
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| Deg. Min.|C. L.| Nyrth.| So%th. Ee. Weſt. 
NE! 22 IS 8 46 
NE 42 45 [10 21 
NE! 56 30 | 11 64 . 
NE | 86 aqs|11 33 | | 
| 
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How to Meaſure any Piece of Ground be zt newer ſo Irregular; 
And how to reduce the Sides into Triangles or Trapczias, 
and to caſt up the Content thereof in Acres and Perches, 


Uppoſe you were to Meaſure a Prece of Ground, or Wood, or Marſh, or any 
lice whatſoever, by your Compaſs and a Line marked as the 4 Peole-Chan 
fore deſcribed in the firſt Chaprer ; and it you cannot fee all the Angles by 
reaſon of the bigneſs thereof , then you muſt m2 4ſure round about by the ſides 
thereof, as in this Figure following ; and the Obſervations made in the Field 
areſet down in the Field- Book following, ſo plain, that it need no further precept. 
Suppoſe you made your firſt Obſeryation at Ainthe Field in the following Figare, 
(the Compaſs being reQifyed as before direfted) you dire&t your Sighrs along the hed ce 
to the Mark, in the corner at B, andthe [ndex cutts 5 4 degr. from the Somrh FWeſtwards, 
and the diſtance is 5 Chain 12 Links, which ſer down in your - F:e/d- Book, thus, AB 
bears SW 54 degr. 00 Win. diſkaxce 5 Chain 12 Links, Then make your ſecond 
Stetion at B, and dirett your S:gbrs ro C, the Ladex cuts NW 45 deg. 00 min. diflance 
2 { hain 89 Links, which note down in your 'F:eld- Book, as you did before in the ſe- 
cond place ; and fo do by all the reſt, -From”C toD N ww 76 degr. diſtance 7 Chains 
25 Links, fromDtwoENE71 degr. diſtence 4 ( bains 55 Links, fromEto F NE 
5 6 degr. diſtance 2 Chains 57 Links, fromFtoG N_E 21 degr. diſtance 2 Chains 24. 
Links, from GroHSE 51 degr, 06 min. 2 Chains 95 Links, fromHtoK SE 34 
depr. 3 Chains 25 Links, fromK to A $ W 4 degr. 2 Chains 95 Links , Thus you ſee 
all che Obſervations plainly ſer down in the F:eld-Book, you may proceed to Protratting 


How to know your places of Obſervation and Marks in the Field, and your degrees and length of 
if the Sides be Lines orderly placed 1n your Field-Book,; We proceed two ways to exarnine the truth : 
rightly meaſ® Thus the Knle is, | 


red before you 
go _ 

eld, o- . 
rraf the Pla and Links, or Perches and 100 parts , 


form thereof. 


Firſt, 
As the Radixs or Sine of go degr. is to the length of the fide of the Field in Chains 
ſo is the Size of the degree cut by the Iudex to 
the length of the Parallel of Eaſt and Weſt in Charns and Links, or Perches and 100 
arts. 
s Therefore by your Scale extend the Compaſſes from the Size of go to the length of the 
ſide of the Field 1n the Line of Numbers, the ſame diſtance will reach from the degrees 
cut by the Index to the length in the Parallel of Eaff or Weſt, 
Secondly, 

As the Radix or Size of 90 degrees to the length of the fide of the Field in Chains and 
Links: or Perch and 100 parts; {0 is the Complement Sine of the degrees cut by the 
Index to the length of the Meridian of North or South in Chains, ot Links, or Perch, 
Or 100 parts. 

Wherefore Extend the C es from the Sine of go degrees tothe length of the fide 
of the Field in the lime of Numbers ; the ſame diſtance will reach from the Sine Com 
plement of degrees cutby the Index w the length of North or South in the Meridian. 

yo -- you ſee the 4 laſt Column in the F ield- Book are noted Northand Sowrh, Eaft 
and Weſr. 

Now to know by the Chains and Links, the firſt Obſervation from Ato B, is S# 54 
degr, andthe diffancy AB is 5 Chains 12 Links , therefore by the laſt Kule extend the 
Compaſſes from go qgr. to 5 Chains 12 Links inthe Line of Numbers, that yu 

13 . w 


. 


- 
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will reach from 54 degy. cut by the Index to 4 Chains 14 Links inthe line of Nun. 
bers, which is the diſtance in the Parallel of Feſt, and alfo the ſame extent will reach 
from the Complement of 54 degr. which is 36 degr. to 2 chains 97 links in the line of 
Numbers, which is the d:/tance in the Meridian Sowmth, and put it in the South Column 
of your Field-Book, as you did 4 chains 1 4 links in the Column of Feft ; and ſo you may 
do with the reſt of the Obſervations, 


Burt the moſt ſure way and” Jeaſt Errour, is, to convert your chai and [;nks into 
Perches and 100 part#fs Perch, and then you can Protrait in "Perch and 100 parts 
the better, ey 

Thus if you Multiply the number of chains fannd in the fide by 4, by teaſon 4 Percbes 
ate in every chazn , and it there be above 2 5 links in the place of /inky, divide by 25, 
ahd the — will ſhew the odd Perch to be added , and what remains is {ins : that 
Multiply by 4 likewiſe, the Produtt will be 190 parts of a Perch. | 


As for Example. 
The firſt de AB his d:fance is 5 chains 12links, maltiplyed by 4, makes 2 0 Perch, 
4 parts, Which pu in the next Column toit, Now it you extend the Compaſſes from 90 
degr. to 20 Perch $4. parts, the ſame difance will reach from the Size of 54 degr. catby 
the Index to 16 Perch 56 parts, Which is in the Weſt Column, and the ſame extent will 
reach from the (omplement 5 4degr. which is 36 degy. to 11 Perch— $8 parts, which I 
put ifi the South Colunmn; and by the fame Ra/e | work in like manner by the reſt of the 
Obſervations, The ſecond fide B C is 2 charns 89 links, reduced as betore, makes 11 


Perch 1s; parts; and ſo work by them, as before diretted , you ſhall have all your —— _. 


Numbers ſtand as in the following Frgare of the Field-Beok, 


(Houſes name. langle with Merid.| Che, Lin. (Pol. 100 py Ngrcb.|Somt. E aft, ef. 
_— ABS W 54 cools 1aſzo 48 |P. pri.1n 88 16 56] 
. 8B CIN W 45 oo! 2 39|11 56 |s 16 $ 16|z 
GD NW 76 00|}3 35113 4o |3 3 ky Go 

DEN E 31 es $5118 20 [15 72 9 40 

EF,NE 56 oofz 67]10 88, [5 oo s 88 G 
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Under the {n+ are the bftavces in the Eaſt Column , and likewiſe the Frgures on the 
mlidethe Meridian, are the prrars of North, as 1,2,3,4,5,6 Colunsn ; the Figures 
on the outſide are' $78 ro A, and are taken out. of the Sowrh Columns, and w 4s 
diretted in the twotacſt ſider, you may find all the reſt. The Figure makes all plain ro 
the meaneſt Capacity ; and ſo you will have the true P /ott of your Grownd, of Park , or 
Wood-land, or Plantation, or place whatſoever, drawn on Paper or Parchment, Now 
it there be any Houſes by the bedge-fode, made a mark in your Field- Book in that Avgle, 
and how many Chains or Perch om the place you obſerve, and by i inſert it mro 
your Plore, , x: 


e2 \ bf 
4 : 4 
$ 


20 : 4 


— 
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How to draw 7 
the Plott by the Lanks, or g Per 


Pietratlor, 


« 


oAs for Example. 

There is a Hoxſe in the firſt fde and Angle AB, SW 54 degy. about 2 Chains 41 

- Sk on dew: hr Links — —_y 
fore put it down in your Book, with the Man's Name that ows the Honſe, as 1 have 
done, ( Fob Cooks) or the like; andif any Houſe, Church, or Caſtle, be in the 
middle, take the Angle thereof from any Point, and meaſure the &ftance , and note 
in your Book, and enter it into Plett, as I have done this Howſe. By theſe r=les you 
may compleatly take a whole Pariſh, Plantation, of Iſland : if youdraw a Flat 
by the Procrattor deſcribed inthe Book of Inflrumems, You mult rule your Paper or 
Parchment with an obſcure plummet Merid. Lines, and Parallel Lines about 1 5nch and 


* aſunder ; and pur the Pin, the Center and River upon any Pornt, and turn the fide of the 
Protrattor on the Meridiant, and look in the Field- Hook, for the «Angle, and put the 
Edge of the [ndex to the degrees, and count the Perch on the Index-fide, there make 2 


Mark with your P;x for the ſecond place, and draw a Lixe from that place by the Edge 
of the &Kuler to the Centers for the fide of the Hedge or Field. 
eAt for Example, 

Suppoſe you were to draw the fide A B in the Phote with your Protrattor, lay the Pre- 
trattor on the aut-fide of the Meridian- Line, and the Diameter-Edge thereot to the 
Meridian. Line , then in the oppolite Degree and Quarter as in this Examples NE: 
I put the Foot of the /ndex to 5.4 degrees, and from the Center, the Edge points SW 54 
degr. Number the Chasns, or Links, or 20 Perch 42 parts, and from Number to 
the Center draw a Line by the Edge thereof, and you OO the Side A B ;'by this Rule 


you may gain all the reſt, There is no Man that underſtands any thing in theſe Ares, 
ut knows _— how to Plett a Field by the Rule before-going without more Dire&tt- 
. ons, for they will 


be all the ame, 
CHAP. 


wY 


wo 


g alonss 
+ o® . 
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How to find the juſt Quantity or Content of any Piece of 


VV 


Ground in any Farm. 


E have ſhewed in the fore-going Chap. how to Meaſure 
the Geometrical Square; the Parallelogram, the Triangle, 
Trapez4nm, the Circle, and the like. Now we will ſhew 
you how to caſt up the Conremes thereof more fully. Sup- 
= the fore-going Figare A,B, C,D, E,F, G,H,K, 

x Platt drawn or Protratted by a Scale of 10+ Perch in 
an 1»ch, and the exatt Contents thereof is required. Now becauſe it is an Angalar Plore, 
neither in the form of a Square, Parallelogram, Trapezium, nor Triangle; therefore 
all ſuch Plores multbe reduced igto ſome ot theſe forms : which to 
main Body of the F:e/4 into the Trapezium ACE K, and the refidue of it into 5 Tri- 


angles; is ABC, and CDE, and EFK, FHK, and FGH, 


Now to know the juſt Quantity of Acres, Roods, and Perches the Field contains , 
Thirſt meaſure the Trapezinunm ACEK, I meaſure with my (ompaſſes the length of 


the perpendienlar C O, 


and a 
14 Perch ,** parts, and likewiſe 


Contents of that Triangle. 
diculs F R is 7 Perch : 00 and the half length of 
pljed as one whole Nwonber, the Produtt is 102 Perch go parts oo : the Contemtrof that 
TrungleEFK: the 4 Triangle FHK perpendicular: 6 P. ro:HqbeſeFK11P. 50 

cular GSis 7 P. 91 


In like manver for the Tr1ang/e A BC, I maltip/y half the perpendicular : 4 :: 75 by 
the whole Baſe 25 Perch 26 parts, or the whble perpendicular by half the Baſe, as be- 
fore ; it is all one, and the Produtt is the Content 
98 parts: and ſo likewiſe for the Triangle CD E, nm/tiply 
by 12 Perch, and :0 DY the perpendicular, and the Prodatt is 11 6 Perch 14; is the 
Likewiſe inthe Triangle E F K; the /engrth of the perpen- 

Git haſe EK is 14 Perch 70, awlrs- 


the Contents is 70 Perch : 15 : the firſt Triavgſe FGH the 


and the beſe F H, the half thereof is 6 P, 50 : multiplyed rogether, and the Prodatt is 


51 P. 48 parts for the Triangle F GH. 


Laſt\y, 1 add the ſeveral ſums together , and they give the 


Figure in Perthes and 100 parts, 


b 


The Area or Con- 
test of the / 


' 


ly it tomy Scale of ro Perch in an /sch, and find it 
the prypendicwlar K P, and find it 10 Perches, 50 parts, 
which I add together, and they make 2 5 Perches 38 parts, which 1 24»ltiply in half 
the Baſe AE 16: 43, and the Produtt is 416 : 99 : 34: Therefore if you cut off 4 
Figures to the right- band, you will have the (ontents of the Trapeziums 416 Perch, 
and cut off 2 Fignres of the 4; and before the Comme is 9g parts of 100 of a Perch and 
£4 remains, 'Which is not to be taken norice of, 


the Triangle ABC 119 Pwch 
the baſe 9 Perch 52 


Content of the whole 


I Trapez.nm ACEK —— 416 :99 
ABC———119:98 


2 Triangle 


3The Triangle COE ——— 16:14 
EFK ———— 102: 90 


4 Triangle 
f Triangle 
6 Triangle 


FHK —— 


FGH 51:48 
The Avex of Content of the whole Fir/d or Waadis $377 P. 64 
Ddd 2 


70;15 


, I redace the 


— 


Which 


we: 
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acts Perches Which if you will reduce into eAcres, Koods and Perches , ' you muſt note, that 16 


iacs Acts, Foot and 5 Squareisa Perch, and 160 of theſe Perches makes an Acre; therefore Dj. 
Rocds , 
Perches, 


d Side 877 Perch by"r50, the Onotient ſhews the Acres to be F ; that which rewaing 


above 40 divide by 40, and the Quotient will be Roods 1 * and that which remains will 
be 37 Perch. This isa General Rule for reducing of Perches; fo that the whole Plots 
of Ground yieldeth the Content of the ſaid Field 5 Acres, 1 Rood, 37 Perch and 44 of 
a Perch. | 

This is the way to caſt up the Content of any Irregular Field, by reducing it into 
Trayrsium: and Triangles, and adding their ſeveral Produtts into one Sams, which ought 
heedfully to be regarded, it being one of the moſt material works belonging to the Pra. 
Qtice of a S#rveor ; for unleſs he be papa herein, he can never perform any Work of 
that nature aright. Thave been briet and == in ſhewing.the Art of Surveying by the 
Sea Compaſs ; 1 might have been longer, but to avoid Prolixity, Ithink what is right is 
ſufficient : If any delire a larger Diſcourſe, he may make uſe of Mr. Leybowrn's Cons- 
pleat Surveyor, or Mr. Wing's Art of Smrveying, and others that have writ at large of the 
Uſe of the Plain Table, which is the moſt eafy and uſeful /»/frament ih the Arr of Swr- 
veing of ſmall Incleſwres. But the Compaſs fitted as before, will, with a litthe labour 
do any thing as-exat as the Plain Table, Theodolite, Circumferentor, Protraftor, or 
any other l»ſfrument ,' eſpecially large places, as Woodry Parksy Forreſts, or Planta- 
tions or the like : and what Dire&tion I have given in Uſe of the Sea-C ompaſs will ſerve 
for an IntroduRion to all other ſorts of Inſtruments for Surveying of Land. 


= 
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How to take the Height of any Iſland, or Mountain in the Sca 
by an Example made by the Author of the Height of Tenariff. 


Any Learned Men have wrict of the Great Incredible Height of ſeve- 
ral Mountainows Hills and Iſlands in the World. For taking of the 
Height of Iſlands in the Sea, none have greater opportunities than 
Sea-men, them may all Men be informed of the truth of ſach like 

things; and alſo of ſeveral good Stars that be to the Southward, as 
the Crofiers and Cannobas in the Stern of the Ship, and any other, 
did they but obſerve any ſuch Srars from a known Latitude, and take their Meridian- 
Altitude and time of Night ; or if they cannot, or will not Calculate, and find by it 
the Stars Altithde, and Longitude, and Declination : yet if they bring it home, and 
give it to ſome able Arriſt, he will do it, and all Men ſhall have the benebs of it, and by 
It, it would be a great help to Navigators. 


It is reported of Ariſtotle, Mela, Pliny , and Solinw of the Invigcible Height of 
Athos a Hill in Macedonia, and of Caucaſms; and of Caſſins in Syria, and many 
other places : and among the reſt one of the moſt miraculous things which they have 
obſerved of the Mountain Arhos, is, that it being a Hill and Monntarn (ituated in Ma- 
cedenia, it caſts a ſhadow into the cMarker-place in Myrrbina, a Lownin the }fand 
Lewnos, diſtant from Athes $6 Miles to the Eaſtward. It is no marvel it caſt fo large 
a ſhaddw, ſeeing by Experience of the ſhadow of a Mans Body, we find it extraordi- 
nary long at Sws-Kiſiog, -as well as at Swn-Serting. They report it is Higher than the 
Region of the Air. Fuljne Scaliger writes from other Mens Relations , o_ = 

A 


& 
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Iſland Pico of Texariff riſeth in height 1 5 z or 60 Miles : Moſt Writers agree 
that ir is the higheſt Mountain in the World, got excepting the Mountain Shorws ; 
ic ſelf, which I queſtion whether any mortal Man ever fee Slorxs, belides the Mont 
of Oxford, who by his kill in Magick conveyed himſelf into the utmoſt parts of the 
World, and rook-aview of-all places about the Pole : yer that this land cannot be ſs 
high, ſhall appear _ —_—— Demonſtration and Obſervation made by Me , all 
Sea-men that have ufed to Sail to the Canaries know, that the Sriow is not off it above 
2 Months in a Year, that is, June and July. 


Patricim not content with the former Meaſure of 6o Mile high, reaches to >0 Mile 
hizh ; Now that any Snow is generated 60 or 70 Mile above the plain ſuperficies of the 
Earth and Water, is more then ever they can perſwade any Men that underſtand theſ: 
things , ſeeing that the higheſt Vapours neverariſe by Pro/omy 41 Miles, and by Era- 
1-ſthenes's Meaſure 48 Miles above the Earth; that is, There is never no Rain, Dew, 
Hail, Snow, or Wind , but till a clear ſerenity. 


I have been and- paſſed by Tenarsff ſeveral times my ſelf, in the Year 1652 I was 
there in the Caſ#e-Frigor of Landon Cap. Jobn Wall Mr. and Loaded our Ship at 
G arrachica right under the Pico , and (ince bound to the Weft-Hridies in the Year 1656, 
in the Society of Topſams, a Ship | had Command of, was put by Weſterly #/inds to the 
Eaftward, that we had light of the Pico of Tenariff, it bore off us South ; about Noon 
] was reſolved to make Obſervations of the height thereof, to try Concluſions wich my 
Onadrant of 20 Inches Semidiameter, deſcribed in Chap. 16 of the ſecond Book, and 
by the Rules of Quadratare I made theſe Obſervations following. . On the 5th. of May 
1556 lobſerved, and found the Sw»'s apparent Meridiax- Altitude 81 degr. 44 min. 
his Declination 19 degr. 08 ms n. the Latitude 27 degr. 20 min. the Latitude of Pico 
I found formerly to be 2 3 degy. 20 min. difference of Latieude 60 min. or miles, which 
i the following Figwre I make one half of my Horiz oxtal Baſe AD , then at the fame 
rime obſerving the Height or Alritude of Pico, 1 found it 2 4 degr. 14. min. Therefore 
according to the Spherrcaliry of this 7erreſtial Globe confiſti the Earth and Sea, 1 
demonſtrated the following Figure. © The Settion of the Arch AEFS repreſents the 
ſuperficies of the Horizon of Tenariff ; or a part of an Arch of a great Circle, the Me- 
ridian A D, the difference of Latitude 60 mile, D C Picothe perpendicular, E B a fe- 


cond Obſervation, N the North part of the Horizon, $S the Sowth-part, Che Port of ... Fig. 98 iu 
the 


Garrathica. 


Schemes. 


Now to find the perpendicular Height thereof , you have the Rules at large ſet down 


in the 16th. Chap,” of the Deſcriprion and Uſe of the Quadrate and Quadrant , and by 
the firſt Rule of the —_—_ [ found the perpendicular Height D Pico 27 man. or mile, 
if the Sea were a flat plain as 2 Table-board, as the Kight-Line ABDS repreſents. 


But having 3 days of Fair Weather, in light of Pico I made a fecond Obſetvation, 
and ran to it with my Ship until I made an Angle with the Pico of 45 degr. 00 wm. as 
Pics E C: or Pico BD; and had the apparent Meridian-Altitude of the Sun 51 degr; 
29 min. the Declination 1 9 degr. 22 min. Latitude the Shipis in 27 degr. 53 mn. 
difference of Latitude 27 min. ot miles, being equal to the Height, as BD to the per- 
pendicular' D C Pics, the Angle of 45 degr. being the moſt ſure as can be made by 
any /»ftrument which confirms the firſt, andthe Heighr of the Pico of Tenariff to be 
2 7 min. or met High, if the Sea were flat as a Board: | 


But touching rhe Hypotheſis, that- the Earch and See makes a Round Body, It is ge- 
herally agreed upons by all the Philoſophers, Aſtronomers, Geographers, and Nawga- 
tors Anrient and Modern ,. and therefore the diſtance of a' degree 60 mn. reckoned in 
the Heavens by Obſervations of the Sa» or Stars is more than 60 miles upon the ſup:r- 
ficies of the Earth and Sea,, 25 appears by ſeveral Experiments made by able 4rrifts: 
but eſpecially by the Labour and Induſtry of our own Countrey-Man Mr. Rychard 
Norwosd, as you may ſee in his ſecond Chap, of his Book the Sea:mans Prattice, made 


by him berwixt York, and London. He makes it evident that 1 degree of a Greas Circle 
| on 
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on the Earth, is near 3672.00 Feet, which in our Statute- Poles of 16 and £ Feet tothe 
Pole is 22254 Poles, and about half, and .cheſe reduced into Fwrlongs at 40 Poles to a 
Furlong, makes 554 Furlongs and 14 Perch; and laſtly, -theſe reduced into Exgliþ- 
| miles of 8 Furlongs to a mule, makes 69 mules and 4 Fwrlongs 14 Poles, that is 69 and 
+ : antes and 14 Poles to 1 degree upon the ſuperficies of the Earth and Sea, And fee- 
| ing a Degree is the 360 part of any Circle,cqually drvided in the Cirewmference , There - 

fore if we can find how: many Feet, Perches, Furlongs, or Pieces, are ina Degree 

of known meaſure : then can we preſently reſolve how many of the ſame known avea- 

ſure are in the Cirewnference of any ( vrele fo divided on the Earth and Sea , for if 
How to know (here is 367200 Feet in one degree of a Great Cirele- upon the ſuper ficies of the Earth 
the Circumfe- , 14 Ge: therefore it is evident, 'that if you wwlt;ply. 367200 by 360 degr. the Pro. 
rence of the 1 32192000 Feer, which reduced [into Poles, is 8911636, and theſe reduced 


_— into Furlongs, are 200290 Farlengs, and 36 Poles ; And laſtly, theſe reduced into 
oF miles, are 25036 Engliſhmiles, 36 perch for the Circumference of the Earth and Sea. 
How to fng And now it you defire the Diameter and Semnidiameter of the Earth,as it is proved by 


the Diameter & Archimedes, That the proportion of the Circumsference of a Circle is to the Diameter 

diſtance to the thereof almoſt as 2.2 to 7 ;- therefore by the Rule of Proportion, Multiply the Cirenm» 

Cencef of the ference of the Earth; namely, 1 321 92000 by 7, and d4v1de the Prodatt 92 5344000 

Earth and Sea, by 22, the Quotient is 42061091, Which 1s the Diameter of the Earth in Feet : and 

the half thereof, namely, 210305 45 is the Semidzamveter of the ſame, or difance of 

the ſuperficies of the Earth and Water, to the Center, being 2 1 mllions of feet, and a 

6120 tle more ; and theſe reduced into miles, as'we did the Circumference, ſhews the Dia- 

2 meter of the Earth to be 7966 miles, and ſomewhat more : and the d:fegce to the 

2240 Center or Semidiameter 398; miles; and thus is found the Cirewnference, Diameter, 

and Semidiameter of the Earth and Sea, and alſo the quantity Of a degree of the ſame 

as meaſure in Engliſh meaſures of Feet, Perch, Koods, and miles. Therefore if you do 

33 (3)f- ſtill retain a degr, im the Heavens to be 60 minmes, you may find how many Feet is 

YZZX0(379 jr, 1 mile on the Earth and Water, if you divide 367200 feet by 60, the Onotient will 

3333 be 6120 feet; which doubled, and divided by 33, and haif-feet to aprrch, the Oue- 

33 tient is 370 perch, and 30 foot remains : divide 370 by 40 perch ta fwriong, and the 

(1 Quotient is 9 Roods or furlongs, and 10 perch or poles rendans, divided by 5 Roods ta 

37(o(g ® mile, the Quotient is 1, and 1 remains, ſo that a minmein the Heavens by this Rule 

4(o and meaſure npon the ſwperficies of the Eart b and #ater, Contains x avvle, 1 rood, 10 

R. \ perch, and 30 foot ; therefore my degr. 60 win. of Latitude at my firſt Obſervation, 

(r 15 found by theſe Rwles to be 6g and x miles, 1 4 perch my diſtance upon the Arch of a 

9 (1R, Great Circle from the Latitnde of Pico : theretore wor by the Rules given of 

9 ny in the 1 6th. Chapter of the 2 Book, the rrue Hei of Pico will be found 

The true beizht to be 31. 324 miles, and the diſtance from the Eye tothe Top of the Prco A,P,. will be 
and d-fiaxce found by the Rules in the 1 6th, Chap. 76 ,3: mules. 


from the Eye. 


And working the ſecond Obſervation by the fame Rules, your difference of La:i- 
tude 27 minutes BD will be found to be 431 mvles, 2 furlongs, 1 t perch, 18 foot, which 
is 31 : miles anda little more ; which is almoſt the ſame Height tound by the firſt Ob- 
ſervation : and the diſtance from the Eye to the Top of the Pico is 44 {2- wiles, 


By theſe ſeveral Rules you may find the Height of any Mountainous 1/laud at Sea, 
or High-Laxd on the Main- Lans, if you can come bring it North or South of you, 
and make any Obſervation of the S»» or Stars ; orif you will buttruſttoa Log-Line 
marked after the former Experiment, that a w/e doth contain 6120 feet, or 1020 f- 
tboms, and {0 3 miles or a League contains 18 360 fees, or 3060 fathom; : then if you 
intend to keep a Log by 4 minute-Glals : and becauſe half a minute is ;;; part of an bor, 
divide 6120 by 120, the Quotient is 51 feet. Therefore ſo many 51 feet or &yot- 
ſhe runs out in ; a wvi»#te, ſo many miles ſhe ſails an howr. By this Rule you may keep 
your Reckoning exattly ; for I had Experience in ſa:/3ng North and Sewch by a Log- 
Line marked after the rate of 6000 in a w/e, that is by the ſame Rule 50 feet or 8 f«- 
theoms, and 2 feet toevery kyot, that I have ran or ſailed almoſt 22 Leagues to railc 
or depreſs the Pole 1 degr, on a Greas Circle 5 and if any have impartially taken the 


ſame 


Cn. VI. Forts, City-Walls, or Caſtles which bawe Rivers betwixt.. 2t 


ſame notice and care, (or will) rhey ſhall find the like. But many that follow the old 
Rule 300000 feet to a degree, and 5000 feet to one mule, and 60 mile toa degree, or 
the 120 part of an howr 41 ; Feet, or 7 farbows to the kyots upon the Log : w they 
Sail North or South, and find the Log to fall too ſhort of their Obſervation, imputes 
it to ill Steerage , Sometimes to the Variation of the Compaſs, or ſome Errour in their 
Plotts, or ſome Current, or other accident, but will not believe the truth a grear many 
without they had Angels ſhould tell them ſo, a great many have ſo much Ignorance and 
Obſtinacy. But for confutation of ſome of the Antient Authors, eſpecially Cleomede:, 
whom' I take to be a Man which did never fee, nor obſerved Texariff Pico , He af- 
firms, that there is no Hill found to be above 1 5 fwrlings in Height; and of Mr. Hughes, 
He ſaith, that if 2ſercury himſelf ſhould affirm a Hill to be above 4 miles in Height, he 
will not believe him ; neither will I believe them that are of that Opinion, be they 
what they will, without they could pon the foregoing Obſervation not good, and 
produce better of their own made by the Pico of Tenariff ; and fo much for the Atti- 
tude of Hills at Sea. 
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How to find the Diſtance of a Fort, or Walls of « City, or 
Caſtle, that you dare not approach for fear of Gun-Shot 
Or the Breadth of « River or Water, that you cannot paſs, 
or Meaſure over it , made by 2 Stations, with the Quan« 
tity of the Angle at each Station. 


Uppoſe from ſome private place as at A, you eſpy a Caſtle, Fort, Tree, or place 
ba 6.9m that you dare not approach for fear of G=»-Shot, Marſh-Gronnds, 
or a Rever betwixt you, or ſome other Impediments, that you cannot make 
your ſecond Station inany open place , but are forc'd to make it in ſome other 
ſecure Place at B, therefore plant your /»ſfrument or (ompaſs at A, and direct 
the Siobrs to Cand B, —— of the —_ CAB 46 degyr. 00 min. and 
goto B, and take the Quantity of the A | he BC 79 degr. 0mm. then meaſure the 
4:ſkaxce of the 2 Stations AandB 350 fathons. 


See Figure gg 


Then by a Plain Scale, or by the Line of Sines on the Scale of Scales . in the tollow- 
preſently reſolve the diſtance 5 1 do by the Tables. NPY ""Y ing Schemes, 
As the Sine of 55 degr. oo A CB —— 991336 46 d. oo m, 
to 350 Fathoms, AB —— 354406 79 
So is the Sine of 79 degr. ABC — 999194 125 ©o 
to the diſkance ——————— 135 3600 
AC 41g9:% ——— — 362264 


As the Sine of 55 degr. 00 ACB —— 991336 
is to AB 250 Fathows, 354406 
$0 is the Sine of 46 degr. o CAB — 985693 
to BC 307 3; Fathoms, themw— 1340099 
diſtance Tequired. ——————— 348763 


% 


_— * 22 The Art of taking the Breadth 'of Rivers; Book V; 


- Sncr,Þ 
How to take the Breadth of a River, 


Uppoſe you were to take the Breadth of a River, as I have at Crocken-P;0, which 
_ Sl berwixt Gloceſter=ſhire and Somerſet-ſhire, and found the breadth of the Water 
upon a Spring- Tide 40 Perch or a Furlong; you muſt do it thus. © Being on the River. 
fide as in the former Figure at E, there ſet your Compaſs , Obſerve ſome mark on the 
other fide of the Water, as atD , then ſet a mark at E, and go ſquare-wiſe either to the 
rioht-haxd, or to the left from theſe 2 marks, ſoar, until you ipie the wark, D on the 
[cue fide the Vater doth juſtly make an Angle of 45 degr. with the mark, E; and. this 
will be when you come to F; then - carefully F E, the diſtance of the 2 Stations, 
and that ſhall be equal to the breadth 0 the Rzver : ſo that it FE be 10:20: 30: 40: 5o: 
or 100 Poles, or Tards, or Feet, the breadth is the ſame. The like may be done b any 
other Angle, as it you go ro G, and makean Avzgle of 26 degr..30min.inD; then 
the diſtance G E twice the breadth ; but ever if you can get an Angle of 45 degr. for 
that is the beſt and readicſt Angle to find out ſuch a d;ſfarce , theretore if youcan, uſe 


no other. 


And the like way of Working you may do at Sea, if you gain the Sight of any Cape, 
Head-Land, or Jſlend, ſet it by your Compaſs when you ſee it , without altering 
your ( ourſe, make an Angle of 45 degr, And > amy Plain- Scale if you have kept 
2 good account of your Way by the ſame Rules as before , you ſhall haye the true 4 ftauce 
of your Ship from'the firſt Place, or Cape, or Head- Land, cor 1ſlaxd whatſoever”: On 
you may get the Slope-fide DF or DG it you meaſure it With your Compaſſes, and 
apply it to the ſame Scale of equal parts by which you put down the diaxce EF or E G. 
Thus you may find the diſtaxce from the Ship, ro any Cape ; Theſe are made fo plain by 
the Rules before-going, that jt need.no further grecept, , 


Sz cr. IL 


Being upon the Top of a Fill, Tower, Steeple, or a Ships Top-Maſt-Head, 
there obſerving the Angle of diſtance fro## gov, To find the true diſtance 
thereof. | | | 


Ou may dothis by your Quadrant ; thus, . Let the berght of.the Hill, Tower, 

Seeeple, or Ships Top-Maſt- Head be 40 yards, or any other meaſure: and from ic 
you ſee an Houſe, Tree, or Place whatſoever , and. you delire the-diſtarce trom you. 
You have been ſhewed already to find the height of a Tree, T ower, Hill, or Steeple , by 
this Rule we will ſhew you how-to ſtand upon them, and take the diftance from any 
. thing elſe, v1z. | 


Let the herght of the Tower, -or Maſt, or Hill be 40 yards, and let the Angle of 
diſtance taken with your Quadraxt be $0 degrees, being xo degrees under the Line of 
Level , this is the Rule for all ſuch Queſtions, 


As the Tangent Compl. So degr. whichis 10 d, 924631 
is to jthe berght 40 Yards, 260206 
$0 15 the Radir ' Io 


tothe diſtance from the Top of the Tower or Hill 226 % 235575 74s 
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By the way of your Ship, and any 2 Angles of Poſition; to fd the Diſtance 
of any IlNand, -Cape, or Head- from you, 


Ou have been ſhewed howt to do ic with a! right- Angle of 45 degr. already , 
= with a little more trouble, you ſhall learn to do it by any 2 Azgl/cs what- 
oever. 
6 As for Example. We 
Ypppole y'ou were Sailing full, Zxch from' A zowards B,and fromA ſhould efpy Loa. 
Af ng.2 Pons from you to the Weſtward, as S SW, or SW 22 deg.30 min, ani 
Sailing ſtill upon your Courſe umil you come to B, you obſerve the' Place bears from 
you jult 4 Pozary, or $ #45 Wegr-. Which is the double of the Avgle obſervedat A. If 
in this manner you double any Argle ; thatis, let your firſt Angle be what it will, you 
muſt Sail until you have doubled that N «mer , then you may affare your ſelf that the 
diſtance you have Sailed berween A and B, is jultly equal co the difexce between B and 
B being the ſecond Place where you made you laſt Obſervation, and C being the 
Place obſerved. -'So that if A'B be't2 we BC is likewiſe r2 wiler, and this you 
may do without farther trouble or Calculation, and: may lay it down by your Pain- 
Sepley as 1 have done this following Figare,  '// | 


In all ſuch Qyeſtions remember that the Angles at the ſecond of Odſeryation, ... .. _ 
Gay be elder juſtuhe dendley you go nearer to the Place, or eſe juſt thebalf if yog 771, S601002 
tarther off than the 4Ang/e at the firſt place. Therefore the belt le you may jng Schemes. 

take-at Random, . no matuier what it js, {o you be carctul to obſerve when you be j <1 
vpon the doyblc; or the half, ſochar. by Cedar 1 you-may reſolve # almolt with as 
ITY ne which,is wade. plain rhus; Jaithe /r-avg/c ABC the g, 
acxre- Angie being the outward at B, being 45 degr« the dbtwſe of 1nwerd- Angle being | 
the Comp!execrar thereof to'1 30 drgy, e 135 degy. and the An le ur A being £1 — — 
21 degree: 30 avis. being added/to this, makes x 57 degr+ 30 wine which Suhftretted 135 — © 
from 1 0 degy. there mult needs reſt for the Angie at C 22 degr; 30 win | Now this _2* —_3. 
Angle at C. being to the Angle at A 22 degr. ;; therefore the fide A B oppolite to 157 — 39 
the one a acalabe equa to the de B C oppolite to the other Ange, as you 1: $0 — 00 


ke by this Czſe. | 4.22 — 30 
As the Sine-of the Avgle ACB 22 degr. 30 min; _—— g5$283 Oh As 
to the diſtance Sailed 12 mile AB ————— 107918 find all the op» 
So is the Sinzof the Angle CAB 22 degr. 30 win, _—— 958283; poke fides. 
to the diſtance BC 12 wiles, nn —— Lo: 


To find the F As the Sine of ACB 22 deg. 30 win, 953:23 

diftaxce A C is to AB 12 miles. -——— 107918 107918 
$0 the Co-Sxe of 135 d. whichis 45d. 984948 

tothe d:;Faxce from the firſt Place 1092566 

of Obſervation A C 2.2 aviles. x34 parts; 134533 
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See Figure 110 
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How to take the Diſtance of divers places one from the other, 
remote from you, according their true Situation in Plano, aud 
to rotrac> (as it were) a Mapp thereof by the Compaſs and 
Pplain-Scale. | 


He Problems ſerveth chiefly to defcribe upon Paper or Parchment all the 
moſt Eminent and Remarkable places in a ( ownntry, Town, or Ciry, 
whereby -a Mapp thereof may: be exatly made by help of a Table of 
Obſervations following, as with a little Practice you may ſoon per- 
cceive. , . 


Upon ſome high Piece of Grou»d make choice of 2 Stations as A and P, from whence 


you may plainly diſcern all the Principal Places which you intend to deſcribe in your 
Mapp ; then at A'Plant or,ſet your Compaſs fixed, turn the /ndex about ro P, and 
let A andP bear one of the other North and Sowth, as you ſee marked with the Letters 
N and S: and then dire& your Sights to the ſeveral Marks from Ato B, CDEFG 
HIKL M obſerving what degr. the /»dex cutteth.'' As ſuppoſe your Inſtrument fixed 
at A, and the Sights directed to B, the Index cutteth V E 83 degr. 50mm. and like- 
wiſe the /ndex direRed to C, cuts 82 degr, 5 min. and ſo in like manner take the reſt of 
the Angles, »4 youſee themin the Table following, which were noted down by you in 
a Paper-Book when they were taken, £8 | 


Places Angles deg, mun.\| 
AB NE 83 2 F506 | } 
AC SE Sz: of 
AD S E 64 : Fo x yg 
The Stationary Diſtance | I" rf 56 s = 
730 Perch, or 2 miles & AG SE o : [£ 
90 Perch, | aH O&O5E 24:,40 
Al SE O09 :. ©© 
AL. 5: a5 3 69 
AL S Ww 16 : 00 
AM ' 5 2323 : os 


Next meaſure the Stationary diſtance A P, which was found 730 Perch, which you , 


muſt Notre down likewiſe in your Book.; then plant your Compaſs , and fix fiim at P, 
that the Chard may ſtand North and Soxrh on the Stationary- Line P A, then turn the 
our firſt Mark K, the /»dex cuts NW 24 degrees; Likewiſe turn the oghrs 


Index OJ K, 

to L,” and mark the Inclination to the Meridian, and put it down NW 17 aegr. and 
ſo do by all the reſt of the former Atarks or Points ; and Note them down as you ſee in 
this Table PK: PL:PM: PI: PD:PB:PC:PE:FPG:PE:P H: and where 
the Lines Ipterſe&t each other, drawn from the two Flaces A and P, there muſt you de- 
ſcribe the ſeveral Places, to which you made Obſervation, where you may Write the 
Nae of the Places, 


Laſtly, 


VALE 


98 


Caae. VII. Village By the Mariners Sea-Compaſs. 25 


Places Angles Deg. Min. 
N w 24 : 0©0 
PL N W 17 3 ©o 
PM N W 312 2 ©o 
PI N E 9 3: -00 
PD NE be TFT ; 66 
'.FBYyY NE 23 3. $0 
P& N E 43 3: 40 
PE N E 54 : 10 
P G N E 64 : 0©0 
PF NE 2. 20 
PH N E 9 2: - 29 


Laſtly, If you would know the Diſtance of atiy of the Places thus deſcribed, one 
from another," you have no more to do,but - your C onpeſſes to the rwo Places on the 
Paper, and thenapply it to the ſame Scalr,by which you Jaid down the ftationary Dift- 
ance AP, which 10 this Figure was laid down by a Scale of 20 Perchto an Inch : the 
like is to be underſtood of Fathom, Yards, or Feet , and ſo applyed, it will without 
farther trouble effe&t your deſire. 


And you may Protrait it by help of your Line of Chords,and Line of equal parts, as 
this you ſee is done ; or by the help-of your Protrattor,as before directed : and if there 
15 any other Notable Caſtle, or Tower, or Place, lying in a right- Line with your Ob- 
fervation upon any Hi 0, you muſt remember always in taking of Inacceſible Heights 
and Dyft ences , as alſo'in Plotting Knpaſſable Diſtances, by reaſon of Water, that you 
take theſe two fationary diſtances as far aſunder as may be.And if at any time you require 
the Altitude of a Church, Caſtle, or Tree ſtanding upon a Hill, you muſt perform it 
at two Operations , firſt by taking the Ale:zude of the Church, or Caftle, or Tree to- 
gether as one A/t:eude; and ſecondly by taking the 4lr:twde of the Hill alone, then by 
ſubſtrafting the height of the Hill from the whole berghr, the remainder ſhall be the 
berght of the Caſtle, or the like. 


And here Note alſo, That in the taking of all manner of Altitudes, whether acceſ- 
ſible or inacceſſible, you mult always add the height of your [nffrxment from the Ground 
to the herghe found, the total is the true height, And thus much briefly rouching this 
Matter, 


See Figure 101 
II 


Book V. 


The AR T of 


Gaging of Velsels. 


_—_— 


Cap, VIII. 
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The Uſe of the Line of Numbers, and the Lines on the Gaging 
Rod or Staff, and the Rules in Arithmetick in Gaging of 
all: ſorts of Vellels, ( viz.) to Gage a Cube-Veſlel, to Mea- 
ſure any Square-Veſle], and a Cylinder-Veſlel ; Alſo, Bar- 
rels, Pipes, or Hogſheads; to Meaſure & Veſſel part out, 
to Meaſure a: Brewers-Tun, or a Maſh-Fat, to Meaſure « 
Cont-Veſlel, to Meaſure a Riling or Convex Crown ;. and 


alſo a Convex. or Falling Crown. in 4 Brewers-Copper 3 
\alfo a Brewers Oval Tun. "ll 


Pros. 1. 


The true Content of a Solid Meaſure being known, To find the Gage-Point 
of the ſame Meaſure. 


He G age- Point of a Solid Meaſure is the Diameter of a Circle 
whoſe ſ»perficial Content is equal tothe ſol:d Content of the ſame 
meaſure; {0 the ſolrd Content of a Wine- Gallon according to Win- 
cheſter meaſure, being found to be 2 31 Cube-Inches : if you 
conceive a Circle to contain ſo many Inches, you ſhall find the 

; Diameter thereof to be 17 : 15 by this Rule. Example, A 

Wine-Veſſel at London is ſaid being the 66 Inches in len th, 

and 38 /nches in the Diameter , would contain 324 Gallons. 

| If ſo, by the Line of Numbers we may divide the ſpace be- 
tween 324 and 66 into two equal parts, the middle will fall about 1.46, and that d;Fance 
will reach from the Diameter 38 unto 17: 15 the Cage-point for a Gallon of Wine or 

Oyl after London meaſure : the like reaſon holdath for the like meaſare in all places. 

Thus likewiſe you may diſcover the Gage point for Ale-meaſure, an Ale-G allen, as 

hath been of late diſcovered containing 282 Cxbrque-/nches, for as 1 isto 1: 273, fo 

is 282 t0 356, 3 whoſe ſquare-root is 18 : 95 the Gage-poimt for Ale-meaſure, becauſe 
of Waſt and Soil exceeding that of #ine above rwo /ncbes: or you may find it as before 
by rhe Content 256, 3 andthe length 56, and the Diameter 38, as before, There are 
ſeveral other Rules to find ir, but theſe may ſatisfy to ſave Prolixity, Mr. Phillips, and 
others , have found and proved by Example, That there.is 288 4 Cabique lnches 
in an Ale-Gallon, which I believe 1s the Truth : But that which is received by Autho- 
rity, are theſe ſorts of meaſures, the Wine-meaſuretis 231 Cubique Inches , and 
for Ale 282 Cub1que- Inches or Beer , and for Drie things, as Cors 272 Inches. Theſe 
Rules are pndeceivable with Authority, | 


" * 


Therefore 


. 
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Therefore take notice you muſt be very careful in all your meaſures of all ſorts of 
Veſſels, their /ength, breadth, and depth, as alſo of the Head and Bong , for all ſmall 
Errours in them may increaſe too much in the Content: for the miſtake of a quarter of an 
Inch in a large Veſſel, may make you miſreckon a G bon in the Content , therefore how 
to be careful's beſt known to the Practicioner more than I can declare by many words. 


Pxos L. II. 
The Deſcription of the Gaging-Rod, or Staff. 


Fg He moſt uſeful Gaging-Rod is 48 Inches or 50 in length, upon one ſquare there 
is 2 Lines, a Line of Numbers, anda Line of 48 Inches, every [nch dividedinto 
1 © parts for the ready meaſuring of any Veſſels, length, Lreauih, or depth, 


But for the meaſwring of Great-Veſſels, there is two Staffs ditidel into Inches and 
10 parts, made to flide. 

On the ſecond ſide is two Lines, the firſt to G age by the Head, and the ſecord by the 
Bong, which added together multiplyed inthe length, will give the Contents; As by 
Example in the following Problem, and Ute of a 1 able of Wine meaſure. 


And the third ſquare is two Diagonal Lines, for the G 4 of ine the firſt; and for 
eAle, the ſecond : which ſhews the ( ontenes to the {;, part of a Gallon according ro 282 
Cubique-Inches in a Beer or Ale-Gallon, thie Uſe in Probl. 7. 


. On the fourth ſide is a Line of, Segments, or 63 Gallons divided into 1000 parts, as 
ou may haye the Uſe by the following Table in Probl. 8. The making of this Staff is 
beſt known tothe '/nſtrument-Makgr, by reaſon it mult be exattly done; and you may 
have them of Mr. Philip Standridge in Briſto/, and by Mr. Hays, and Jobn brown in 
London, Mathematical Inſtrument-Makers, 


Pros x, [IT. 
The Deſcription of Symbols of words for Brevity in Arithmetick, 


V V Here theſe following Charatters, are placed, you are to Work by theſe Rules, 
and that will reſolve your Queſtion, 


Plus or «Addition, which is as much as to ſay add. 
Minus or Subſtratt:54n, then you muſt ſ»bſtraft. 
[In or. Mmltjplication, now you are to multiply, 
* Td Divide by 2 or any other Number vnder the live. 
=  Equalto the thing delired, 
q Square the Number given. 
2—q' "Twice ſquared, when. 2 ſtands before the Letters. 
C Cubetthe Numbers, ot, 
Z Sum and 7. q Square of the Sum. | 
y/ q To Extratt the ſquare Roar, / 
3 Ys L  ,The Swms of the $ 01. 
X Difference, and X. difference of the ſquares. 
Xq Squargs of the bfference. 
F, The Revtangular or Plain of them, which is the Produit of 2 Numbers 
. multiplyed, 


[ *J [+ 
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Pros L. IV. 


How to Meaſure « Cubical Veſlel. 


Ugyen we have a Cubical Veſſel to meaſure, whoſe ſides let be ABC DEF, which 
let be every way 24 nches, and I deſire to know how many G allons of Wine or Ale 


Sce Figure 102 the ſame will hold. 
in the follow- 


ing Scheme. Foy Beer or Ale by the Line of Numbers. 
| $7 Extend the Compaſſes always from the Gage- Point (which for Ale is 16 3,) unto 
the fide of rhe Cube 2.4 [»ches, the ſame extent will reach from the ſame 2.4, turning 
twice over unto 49 Gallons, and better. 


For Wine. 
Extend the Compaſſes always from the Gage- Point, which for Wine is 1 5 ?- unto the 
fide of the Cube 24 Inches : the ſame extent will reach from the ſame 24, turning twice 
over unto 59 **. Gallons, which is almoſt 60 Gallons of Wine. 


The Arithmerical way. : ; 
AB, C= Gall. of Ale 49. AB, C= Gallonsof Wine 59 Y-. 
282 231 


Pros ts. V. 
How to Meaſure any Square Veſſel. 


Uppoſe we have a Square Veſſel to Meaſure, whoſe fide AB let be 2 Incher, and 
breadth A C 32, and the depth CD 8 Znches. 


By the Line of Numbers for Ale. 

You muſt firſt find a #xean proportion between the length AB 72, and the breadth 
AC 32, by multiplying it together, and taking the Square Root thereof, or taki 
the middle way between 72, and 32 on the Line of Numbers, and you will 
it 48 for the mean. - ff ws nag IX 

Now Extending the Compaſſes from the Gage- point 16 ,; to the mean Num 8 
Inches, the ſame extent wil reach from the 4h CD 8 Zncbe;, turning rwice on 
unto 65 45; Gallons, 


See Figure 103 S 
67 


For Wane. 

To find how many Wine-Galtens it is, Work by the G age+point 1 5 4. as youdid in 
the laſt Rule, and you will find near 79 %; Gallons; or you pu Fog 2 Mean proportion 
between the breadth A C 32, and the depeh CD 8 : which will be 16 /nebes, and ſo 
Work according to the former Rule. 

How to Wark the ſame without the Gage-Point. 

Example for all, Extend the Compaſſes from the Ale-Gallor 2 82 unto the length AB 
72 : the ſame diſtance will reach from the breadth AC 32 unto 8:45; Gaflexs: for an 
Inch depth, ſo for 8 [nches you may preſently find it tobe 65 \5s Gallons, 

For Wine-Gallons. 

Take the Numbers 2 3 x the Gage-point, which by the former work you ſhall find 
9 122; Gallons for 1 Inch depth. 

[ The Mathematical way. 


ABX: ACX CD | 
_ . — Alt-G ales 8 ;;- 


2 82 
ABX AC XCD A 
— bo _ = Win& Gallons 9 75. 


[The Brower « Coolers are meaſured all one as this Veſſel is. 
Pzo2Ll.VI, 


_ 
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Pros L, VI. 
How to Meaſure 4 Cylinder Veſlel. 


QUepoſc the D;am:ter of the Head AB be ” eng; _— b _ AC 
be 39 laches, To. find the contents in Ale- Gallons, E ompeſſes always geo p; 
the Gage- point, which for Ale is 18 %; Inches unto the diameter 2.4 Inches , the. NO 
ſame diftance will reach from the length 30 Inches turned rwice over unto 48 yz Gal- 
lons, 
For Wine. 

Extend the Compaſſes from the Gage-poizt 17 14; unto the d1aweter 24 ; the ſame 

diftance will reach from 30 turned twice to 58 77; Gallons. 


The Arithmetical way. 
For Ale.'';"; AB_gXAC Ale-Gallons (viz..) 484%! 


359 
In EEERE. == Wine-Gallons, (v1z.) 58 5 
| | A 
Pzxos L. VII, 
How to Meaſure a Globe-Veſlel. 
NV nedrny ws bay, + the Globe be A. B 24 Inches : Then to know the 
Contents in eAle or Fine, it is thus. See Figure 105 
For Ale. hw <2 | 
Extend the Compaſſes from the Gage-point, which is 2 3 77; unto the diameter AB, 
24 Inches , the ſame diſtance will reac Yom the ſame 2.4 turned twice over unto 25 7 
Gallons of Ale. — 
\ «<3..0 For Wine. | 
. Extent! the Compaſſes from the rome 21 unto the diameter 24 turned rwice 
over, .2sbefore, you ſhall have 31 ; Gallons. | 
—_ m hoy | The Arithmetical way- > 
Ws For Ale +».AB,C Gals . as $ : 
| 40 allons, (v2. 25 5s 7 
For Wine, © AB.C , . a2 
IE. = Caen, (ViR.) 37 vs z(1 (25 
rX © 
Pzos i, VIII. a. Lille 
| WE. xt... 
"How ts Meaſute '«- Barrel, Pipe; Butt, Punching, Hogſhead, or ſmall! 43—0 
Uppeſ you have a Cark, to meaſure, whoſe lengthis AB 27 lgcher, and depthar 35 
AJthe;foug CD 23 Inches, and breadth at the Head E F 20 [nches. Ed 12 


- Youdreto find a wean-diameter berween the Head and the Boxg by theſe Rules. , i 

- +. Take the difference between 2 2 and 20, which is 3 : which being mali:p:yed always 390 

by 7, the Produit hereis 21, and divided by 10, the Quotient will 2 7: Which added 3 

to the leſſer diameter 20, you have 22 5; for the mean-diameter. | & 
Another way to find the wean diameter is thus. A "eſſe! having 20 Inches diane- zao(6 

ter at the Head; 2 3 Inche/WFthe Bong , 1 would know the mean-diaaveter : 20and 23 #4 

makes 43, the half is2 1 : 5© the leſſer taken our of the greater, the &fferexce is 215 

3, Which reduced into 10 is 300, then divide by 45, the Produtt is x added to 21 52, __ 


makes 22 ;* Tuches the mean-diameier | Then 22=—; 


—_— _ 8 ,?* unto the Mean-diamet 
the point always 15 x7, ie Me = 
22 —_———— from the looeth 27 Inches turned twice over, to 36 ,2 


For Wine. | : : 
we OE (ompaſſes —_—_ Gags,quier 65 the wad 32 1,2 the fame will 
reach from 27 to 44 and 3? G alons, «as before. 

"A 2928.1 | The Anihinitica) we). | = 
diees, Dfge For ele. CO2gtnty — === Gallow (viz.). 36 wh, 
Di ex7> 96] ; , 
MD for meas-': Fore: ' CD: q+:EFqXAB == Gallon i 
Dlanore, Ef === Gale 44 12 


There is another way to Work this Veſſel or Queſtion the Mean-biaracter which 
Sec Figure 106 4444 efore found to A 2 3. Inches; and thatis alter Ee, eſſel, which may 
®”" be reſolved by the Lize of Numbers, as before,” and by 

| Arubmes ck, thus. 


Theſe ſort of ER 2 = XG 2 = Gallons, (Wit) 36532. 
Cash Gaxed 5 ba 
_—_ = — —- ==Galow, (WR.) 44 7% for: 

By the Diagonal Line on the Rod wr Staff. 
To know what Take the weaſure with your «od from the Bong bole at C to the lower part of the 
it ſhall hold in Head at F, as the Line F C, which/in the, £x4wple is near 2 5 f, [»ches : ſoif you 
all. would know how much Ae the Cask will hold, you ſhall find the Boug Hole to cut in 


! the the Diagonal Line 36 {. Gel. And for #/ine it willcut 443 val, the Contents required, 
-p4PP —A Tablefor the Gaging of Veſſels. 
the ſame ex- 7 Head, 'Bong, ead. "BOY: | Thee of theta Lines ven the Rod 
ten will . - G pes. \G ps Wt F;5 \Gpee. | mirked Head -nd _— of this 
—_— —ol [0,001 0.00: | 31 | 1,089| 2,178 Table for Wine-m ; 


Gallons 4.4 1 02 [0,004/0,009132 | I,160| 2.321, p 
to 367, the 03] ©,01010.020|33|1,234| 2.468 The Uſe of this Table is the Root of 
Contents innall | ©40,01510.036| 34] 1,310[3-620 | the uſual Making and Uſe of the 1 5nes 
Gallons. oF [0,028 (0.056 [35] 1,385] 2-776 | onthe Kedor Staff only. Inthe T able 
| 05]0,041 [6.08 [36] 1,469] 2-938 | you have the perfeft Newer, bar 
0,056JOI1T [37] 1,5yFt | 3-102 | you muſt zuwber upon the Sroff, for 
Rule you may | oB8{ 0.072 0.145 ws 1,636 j-372 10 account 100, and every Di. 
, wil | $©99|0,092 [0.183139] 1,7 24| 3-44 viſion is 10 ou muſt eſtimate 
Gold in Py ae. S10|0,113]0.226440] 1,813] 3.625" rages Loy Lory one hgyren 
> 116,137 0.274141 1,994 | 3-309 | is the Work w_ as with this 
, -S 1210,16310.326142 {2,000 4.000 T able, (viz.) 
S 13|0,19240.38344? {2,096 | 4.19% 
14193722 10.444 |44 |2z194 4-388 You muſt eveaſere the Diaweter 
[iS 15]0,255|0.510145 [2,296 4-588] firſt at the Head, and find the \ «ns- 
A 160,290 [0.580146 |2,398 4-796 | þjrinthe Table, or Sr to 
p& $7|%338}9-55 714712504 5-007 | it , then weaſwe the Diameter at the 
18 |0,367|0.734|45| 2,611 5.222 | Bovg, and likewiſe in the Table; or on 
1910,409| 0.313] 49 [2,721 54442 | the Scaff, find the Nanwber | 
| 200,453 ſÞ.906|50 12,333 5.565 | ingro that; then add thoſe two togs- 
3T [0,500] 4.000 |5112,94k 5.595 | ther, and wuitiply the Su | 
22 10,548] 1.097 $2 13,065 6.129 the che: of the Veſſels length, mea- 
| 23j0,500|1.199|53|3>184 6,357 | (ard from Headto Head fo the Is: 
| 2410653 Coe lae (230k 6.609 X "42 


2510,703| r.416|55! 23,423 6.856" 

\ 2610,766|1.532{|56 3,554 7-108/ as 
27 10,826] 1.692 57 3,633 7.364 

2810,3838| 1.777 ]53|3,$13 7.625 

290,953} 1.996|59| 3,945 7-890 K 


-4__30 1,020\ 2.040 [60 |4,of0 '8.1 60 The 
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Caae. VII. | Of all ſorts of Veſſels. 


The Table and Staff ſhews for 20 [nches at the Head, —— 0,453 
For 2 © /nches at the Bong. — — 1,199 
Theſe 2 added together, make ———————————— 652 
29 
Which being Multplyed by —— — C— «11564 
27, the length, —————— — —_— 
Makes — — — 44604 


According to this parts, Which difference is 


Operation, it ſhould be 44 G allors 5+; 
of no Moment in theſe G 


onclulions,- - + . 


: The Table of Segrtients. Pros rt. VIIL | 
Gals Parts. Gal. Parts, Gal, Parts. By the Line of Ents the Rod —_ 
[63 119000 | 42 |638Fþ} 21 | | 
4 19%4 wy 7% jay :547| Staff, and oo by a Table", How 10 
62 9530 41 [{615S$|20 [3582 find the Quantity of Liquot in a Cask. 
+ | 9390} [6094] 4 [3517] that is part full. 
61 | 9280! 40 ' 6040[19]3452Þh/ | 
' | 9170 mg __ : + CE Uppoſe you would know the Quantity of 
=o 9965 |39| 591311513321 Liquor in a Cark whoſe depth at the Boyg 
"| 296: | 5850| 3 [3255] is 23 inches, as before, and lerthe L:9uor be 
59 $862 | 38 578711773189] in hezght 16 Incher, and the whole Cark to 
: | e765 | 5724 . an hold 44 S Gallong. __ 107 
d] £661 | 27 5662 | 16[30o5f | 
, $80 ” —_ : 2986 By the Lint of - Numbers on the Staff, the 
57 8491 |36|5535 [15 [2918 | ptoportion will be,as the whole depth 23 /nch- 
' | $404 547615 [2847] © is to the depth in Liquor 16 1rches, fo is 
61 8: 2 41cl14l: 1 000 0 592 party. ; 
\ | "oo ts _— y _ Which being ſought for in the Segment-line 
FF $1 + [34 5294 13 26 30 on the Staff, you (hall have in the Line by ir 
* | 8072 5234] 3 |25564 MM. Gallons. . : | z 
7990 [33151 I2|24S1 : 
yN —__ is + L A Now if you extend the Compaſſes pat 
53 | 7829 21 \ FO? = 2 328 ro 46 i Gallons ; the Tame diffarce will rea M 
Il 2758 | F00QQ | 2 22.50 | once from 44 iz » the Cont enss of the whole 
$7 | 7672 [31/494 10|2171 O00 33 fey ary Fo of Ln] 6 
3 | 75 | ; [2091 : "$3—TT 
51 | <4 4 BR pron; . Do Then by this Rule always as 63 Gallons 15 to hs 
* | 2444! |4766| 501928] 46 7%; Gallons, ſo is 44 {; Gallons to 33 {5; This rable is 
50 | 7370 291 4706! 8 1846 Gallons of Wine 1 the Caik. made ro + 
s | 797 | 4646) 50 1764 T*o Parts Of a 
49 | 7225 #1 458; > | 1684 By the ſame Rule Work for Beer or Ale. Qallon: by 
"1.2221 4342 = 1509] To Work this Arithmetitally is ſomewhat ſame Rules ' 
48 3082 27 | 4462 Ss | 1420 | fedious ; wherefore I have here Calculated a You may 
: | -#p$6 44c0 5o| 1329 T able whereby you may perform it very caſy make him 
47 | 6944126 4338| 5 12 35 } by help of the Kale of [hree. — or 
; | 6077] (4276| 5O —_— HEISIN . 
6 , 68 2 ?17 102 . . | 
Ly On . #0 . = F 1935 In the laſt Veſſel whoſe depth at the Bong is The top or 
y ve * \- | 23 {nches, and depth in Liquor 16 Inches #ong is up- 
45 | 6679 24 40957] 3 [103F b, Z permoſt in 
s | 6613 Fol 83 . : 
4 2! Ge [27 4 n 72 X The firſt Rule of Proportion, the Column 
64" \N 2X 2006 -o®602| AS23150 15, fois 10000 to 69 21 parts, to the /eft 
43; 6418122 "0 ,2|r| 47 o| which ſought for in the neareſt Number in the 94nd 63Gal. 
1 4. "48 has A To | 29 table of Segments you ſhall have againſt it 46 the fore 1s 
» el Nh, IL Y het BHS , | 3 G allons neareſt. -to the right 
Ecec Then 494 Coluns, 


lee tt 


22 


The Art of Gaging Book V. 


Then agam. 
23- 7: 19000 _ - As the whole Radix« 63 Gallons is t0.46 {;,, 10 is the Gage of your Veſſel 44%, 
to 3049 Gallons to 3 3 1%; Gallon near, as before, 
;043 anſwers After this manner of Working you ſhall have for 7 /nches depth of Liquor 11 '% 


76 


IF: gallons, 


03; 15. 76 And ſo by theſe Rules you may work for any other Cack, 
044 way — 
11 Gal. Pros Lt. IX. 


. How to Meaſure a Brewers Tun, or a Maſh-Fat. ., 


and the Diameter at the top A C let be 99 Inches, add both the Diameters toge- 
 ; ther, you have 188 Jnebes; then take the half thereof, and it is 94 /nches, 
this is the Mean-diemeter F G , then get the beight of the Tan, whichlet be AB 40 
Inches, Now to know how many Barrels of Ale or Beer it will hold according to 36 
Galloni to the Barrel, you ſhall Work thus, 


By the Line of Numbers. 
Extend the Compaſſes always from 11 3 }:, which is the Gage-point for a Barrel unto 


the Mean-diamgter 94, the fame diſtance will reach from the height 40 Inches turned 
twice over unto 27 of a Barrel. 


To the Twwbe ACDE, whoſe Diameter in the bottom let be ED 98 Inches, 


The Aruhmetical way by che Mean-diameter, 
FGq XAB | 
359 == Gallons 984 ,2. 
Which being d:vided by 36, you have 27 Barrels 121 ; Gallons, 
Or thus for Barrels. 


=== Barrels 27 }-, neat as betore, 


This Arichwetical way by the Mean-diameter is not abſolute true, yet near 
for Brewers T wn1, by reaſon there is difference of Diameters berween the bottoms and 
the rep; yet it is ſeldom above 7 or 8 /»cbes : But to have an Exatt way which alſo 
ſerverh for Coopers or any, take this way for Working this Tun for an Example. 


The trueſt eArithwetical way. 
EDq+ACq, +EDX, ACZ,XAB 


1077 
Divide 985 5, Gallons by 36 Gallons in a Barrel, and the Owetient 27 Barrels, 
and 1 3 Gallons remains : fo the one will hold 27 Barrels 1 3 Gallons 115, parts, 


==== 985 Gal. 11. 


* Or thus for Barrels, 
EDq+ACq, +EDXAC. ZXAB 


33772 


——— 27 Barrels Y,.: 


Pxos L, X, 
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Pros L, X. 


How to-Meaſure a Cone-Veſlel, ſuch as is a Spire of a Steeple, or t pf like, 
by having the Height and 1th: Diameter at the Bale. 


© ?epoſe the Diameter at the Baſe AB be 98 Inches, and the height D © 490 


Inches. 
Then by the Line of Numbers for Barrels of Ale or Beer. 
' Extend the Compaſſes from the Gage-point 169 ,? unto the Diaweter AB 98, rhe 


ſame will reach from the he:ghs of the Cone D C 490, turned twice over unto 121 +; 5. x 


Barrels ere. 


This is the beſt Proportion to Work for great Cones to have itin Barrels, but ſmall 
Cones have it in Gallons. 
Then thus Work. 


Extend the Compaſſes from the Rapport 32 {; unto the Drameter of the Baſe 98, 
the ſame will reach from the herght of the Cone 490 twice turned unto 4369 12]. Gall. 
The Arithmetical way, 
For Gallons. 
ABqz DC 


—-= 4369 w_ Gallons, 


1077 | 
Which being divided by 36, you have 121 }$, Barrels, 


Or thus for Barrels; 
ABq, X DC 
Vw, 1 — 12 1%, Bayrelt; 
35772 
An Example, 


The Brewers Tun before meaſured may be meaſured, after this manner by Cones, 
by this Example in this Figure 1 have proportioned the ſame Tx in this Cone, as you 
may 1. wy thus by, the Rule of Proportion to find the Diameter on the trop EF go, it 
was detore. 


: | Work thus. 

As CDqgeisto AB98, fois CG 450to BF go Inches, and fo back again, 
to-hind the be: glyof the greater Cone , fay, as the difference of the Diameters 8 Inches 
is t0 the be;ght of the Twn 40 Inches: ſo isthe Diameter of the bottom AB 98 Inches 
to the greater he;ighs D C 490 Inches, from whence ſubſtratF 40, there remains the 
be:gbr of the leſſer Cone G C 450 Inches, 


Now Working as before, for the Contents of cach Cont. 
The greater Cone will be tound to be 4369 Gall,” —— 547 Parts. 
And the leſſer Cone to contain ————x- 3384 Gall. 432 Parts, 
Which ſubſtraFed from the greater Cone, there 985 Gallas 25 
remains 985 Gallons 1ts Parts, . | 


For the Brewers Tun, as before found in they PROBL, whichis 27 Barrels 
13 Gallons. bs 


Pzxos i, XL 


ure 109 
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Paos Li, XL. 


How to Meaſure « Segment or portion of a Globe or Sphere, which ſerves 
for « Convex Signet or Riſing, or Falling Crown in a Brewers Copper. 


Dmit you have the D;ameter of the Crown A B 80 Inches, and the berght theres 
of CD 6 Inches. 


eA Convex Rifing Crown. 
See Figure 1 10 The Pathng Crown is nothing but this F:gwre, the upper part turned down, 
&7* Note that a Crows is ſeldom leis then 2 /nches, nor above 12 /aches, for in Briftel 
in all their Crowns belonging to the Brewers Coppers, the leaſt that was found, was 1 £ 


lnchs, and the greateſt height or depth 11 ;; Inches. 


By the Line of Numbers, 
Extend the Compaſſes from the Gage-point 1'5 ,24 unto the Diameter AB 80, the 
ſame d;ftaxce will reachfrom half the be:ghs C D 6, which is 3 being turned twice unto 
53 Gallons 5 fere. 


The Arihmetical way for Ale or Berr-Gallons. 
ABq.XzCcCD 
—— 5} 11; Calow. 

399 


Pzoz Li, XII, 


Fow to Reduce Ale-meaſure ixto Wine 3 And. likewiſe to Reduce Wine» 
Gallons into Ale. 


Foy Example. 
Fire isa 2d that holds 60 Gallons of eAle; the Queltion is how many Gallens 
of Wine it will hold. 
The Proportion of the backward Rule of 3; 


Wine ©: | '» Wings 
As 282 Ale is t0231 Wine ſo 60 Aleto $733 4G 


.  Orthus. As 94 isto 77 ::{ois 6o Alero 

The reaſon is thus, 2 3 1 Ale-Gallonris 2 82 Wine-Gallew, or 55 Mb-Gallons is 94 
Wine- Gallons. 

Or, as 2 82 t0-241,fois x16; 4tog5; 30,andav 231 :282;4 foisgs : 30 to 116 
32, or extend the Compaſſes from the Ale-gallon 282 to the Wine-gallon 2.7 1, the fame 


diſtance will reach from 6040 73 4 Gallons, or from. 77 to 94, or from 9410 77. 
-How to Meaſur& « Brewers Oval Tun. 


Er the length in the bottoms be AB 120 Inches, and the breadth E Þ 90 ; let the 
n SIFER the top be CD 112 Inches, and the breadth 84 , alſo the depth 40 Inches 
"—__ G Fr A A Brewers Oval Tun. 
ow to Work this, you muſt find a M+ ion þetween the /ength in the bet- 
tom 129, and the breadth 90 Inches, TOOL] : 


The Arithmetical way. 

ABxEFYq=103—9g2. Thatis, 2Mwitiply the two Numbers together, and 
of the Produtt thereof extralt the Square Root ; {o (hall you have the Mean-proper- 
rpg! Nowhere BY 


—_— Yee 
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Crap. VIIL | Of all j ſorts of Veſts. 15 


ME. 


By this Rule you wall find a Mean- propertuon between the 120 at the bot:om, and 


the breadth go, tobe 103 and g2. 
And likewiſe for the :op between 112 and 84, will be 97; thenas before, you ſhall 
find the Sum to be 200 — 92 , the half thereof is the Mran-diamerer 100, -'* /nches 


ſo ſhall you Work all one, as you did in the Rownd T «s. 


Hew to get the Mean-diameter by the Line of Numbers, 

Let the Numbers given be 220, and 90. Extend the Compaſſes trom go to 120% 
Divide that in half, the ſame diſtance will reach from 9o to 103 %, almoſt x 0.4 the 
Mean Number required ; and {o likewiſe berween the Namber 112 and 84, you will 
find ir 97 ; thends before; you ſhall find the Swm 200 : 92 and; 100 45 Inches; 


| The Arithmetical way, as before, is thus. 
M. Diam:X CA 
12934 


And in Gall. M., Diam, XAC=1119 —_ Gallons of Bedx.or At. 


= 31 y} Barrels of Ale of Beer, 


 _ By the Lineof Numbers for Barrels. 
Extend the Compaſſes always from the G age-Porine 113 7 to the Mran-diadticr 
100 4: the ſame willreach from the height 40 turned twice over, to the Quantity 


of Barrels of Ale or Beer 31 5 


Pros i. XIV. 


How to Gage a Veſlel by Oughtred's Gage-Rule., 


His is an /»ſtrument by taking the /ength in Inches and 10 parts, and is 25 ExaRt as 
= gny way {oſtrumental extant.; both the Diaweters at the Head and Bong, with a 
Line called O»ghtred's Gage-bame, 
The Uſe is thus. 

Take the Diameter at the Bing with thoſe Drvifiens before ſaid from that end where 
the Diviſions begin to be =umbred, aud ſet that down twice ;- and on the Diameter of 
the i»fide the Head inthis manner;* and theh add them together, as here you , _ 
ſee the length in I:ches. Suppoſe to be (20. $2) then ſay, as 1, 5to1r: _| 63 
77, (o-is 30: 82 to 54% of a Galley, being a little more then; a Gallon, 0 163 
of 5 4 Gallons \ the Content of x High-Country Hogſhead , and ſo you may Sb. & 
doby any other great or ſmall ſort of Cask, I 77 


The end of the 8 Chapter of :Gaging Vellcls, 


CHAP. IX, 


97 <2 <9 eo oro alhÞ e979 oil 


——_— — 
—_—_— 


Cnae, IX. 


———— — 


Wherein is ſbewed both Arithmetically and Inſtcumentally 
How to Meaſure exaGily all kind of plain Superficies, as 
Walls; Timber-work, Roofs of Houſes, Tyling, Board, 
Glaſs, Wainſcot, Pavement, axd the like ; as alſo Timber 
and Stone. 


Pro x, I. 


Oraſmuch as it is very requiſite for a Compleat Artiſt to know how to Mea- 
ſ#reall manner of Busldings, as Walls, T imber-work,, Tyling, and ſuch like; 
I ſhall in the following my make llluſtration thereof. 

Note this, that Walls and Tyling are weaſured by the Rod of 18 Feet, 
Wanſcet by the Tard or Feet, nd Board and Glaſs by the Foot only. There - 
fore weaſuring any of theſe things, conſideration muft be had to the juſt 
Form and Figure thereof : Then by the following Rules you will ſoon have the Ares 
Content thereof, 


At for Example. 


Suppoſe there be a Wall in the Form of the Figure, and it is required to know how 
many Perch, or Rods, Tard:, and Feet are contained therein. L 


The Arithmetical way for Perch. 


ABX AD, orthus, ABXAD.ZX2 j 
ko 4 RNS: —== 76 Perch. 


reach from the herght 1 9 Foot unto the true Contems 0 


Extend the Compaſſes always from 16}; to the length 66, the ſame Extent will 
the Fall 76 Perch; 


=— 


Then to bring it into Reds, and Feet, and Yards, Work as before. Maltiply 66 by 
19, the Product ts 125.4 Feet ; which Divide by 32.4 (becauſe there is ſo many Square 
Feet ina Rod,) and the Quotient is 3 Rods, and 2 8$2remains, which dovide by 9 (tor ſo 
many Feet is contained in a Tard,) and the Quotient is 31 Yards, and 3 remains which 
is Feet , fa this Wall being 56 Foot long, 19 Foot high, there contains 3 Rods } Tard, 4 
Feet (tor as 81 Feet or 9g Tards is a quarter of a Red. 


But 


Car. IX. Dormant-Pikes, Chimneys, &c. 


But ſuppoſe AB C be a Govel Dormant Pike, 
ſuch you muſt weaſure them as Tr:4ngles, to bring 
it into Feet, Multiply 16 the Perpendicular by 
half the Baſe A C, the Prodwtt is t Go, the Contents 
in Feet double it : divide by 3 3 half Fees, the Quo- 
tient is 9 Perch, 11 7; Feet remaius. Work by the 
Line of Numbers 28 in the laſt Rule, and it'will be 
9 Perch ,?, (or divide 160 by the Quotient 17 
Yards and 7 Feet, remains the true Contents of the 
Dorma nt Pike, that is 1 Red, 8 Tards, 7 Feet. 


But in Meeſnring of Chimneys which require more Workmanſhip then other ordi- 
nary alls, they are uſually accounted at double meaſure. Firſt mraſure them as Sing le- 
weaſure, Take the /ength of the braſt Wall E F, and the 2 fide Angles DE, and F C, 
which Ms/tiplyed into the bezght CB the Produit of that Multiplication doubled, 
yieldeth the Content, - 


According to the Cuſtowmary meaſure allowed for 
Chimneys that ſtand in a Govel or Side-wall, ( butit \- 
the Chimney fland by himſelf; the Back, is to be 
meaſured with the reſt of the Chimney , but the 
Back ſtanding againſt a $ #ve/ or #all is accounted 
part of the Wall, and muſt not be avcaſured with 
the Chimney, 


' Admit this Figure LIK, GH. AB. DC he "I — 
a Chimney to be meaſured, and according to-dowble -. | —_ : 


meaſure, the Content is required. x,,. | | D 
— 


b LS 


Tz 
F 


E 24; 


Firſt w2aſwre the Baſe CF the Braſt-wall D C, D 
and F C the ſide Angler, which.cogether makes24 « 
Feet ; next take the height of the Square CB18$ 
+35 Feet, which c Maltzplyed rogerher, the Produtt 
i$ 435 : 60 Feet for the (Content of the Figure ABDC. Then for the 0 and Brafe. 
Wall GH, and fide. Angles is 15 Feet, freight nHG6:26 Feet: Xas before, makes 
93 : $0 Feet, for the Content of the Square GH m : ». . 

Feet. Parts. 


In like manner of Working, you will have the 1 A BDC: 435: 60 
Contents of the Sqgegre IK: RV :92 3 16; like- | The Squares. <GrHmn: 93:90 
wiſe the Chimney. Wet: in compaſs is g Feet, and } IKRV : 92:16 
8 Foot high. x together as before, is 72 Feet | The Shaft IL: 72: 00 
for the Contents : add theſe 4 Stmss together, the Mes. lo 
Sans 15 693 :66 Feet dbubledis. 1387 Feet: 3; 2 Sr - 


Feet the Content of the Chinuney | according to ———— 
( uſtemary meaſure. | 1H The Total Sum. 1387: 33 


Which reduced into Perches as before, is 5 Perch 26 Foot ,3] Parts; orinto Rods, 
5 4 Rods to Yards 1 Port 5:3 accogding to theſe Meaſures : Bur it is fit the Maſter - 
Workman ſhould Meaſure it, and ſhould have ſo much Arichmerick,, as to Multiply and 


Dwwide, orelſe he cannot be a Compleat #orkpran in every part. 


Note that after the ſame order Slate-work and Tyling are meaſured either by Perch 
or Rods of 18 Foot ſquare. Note that Roofs of Houſes, and Timber-work , Partition- 
Floor:, and the like, are reckoned by the Square of 10 Fogt , but Worked by the ſame 
Rwle, as have been already delivered ta this Problens , therefore it needs no other pre- 
cept. | 


has L. IL, 


Pe eee 
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Pros t. Il. 


How to Meaſure Boards, Glaſs, Pavement, Wainſcot, und the like, 


*{ the laſt Problemt.,we have ſhewed. that Boards, Glaſs, Pavement .and ainſcer, 
| + the like , they are commonly accounted by the Foot or Yards, Theretore to 
make this plain, we ſhall inſtance only upon Boards which are cut out in /ong ſquares 


commonly. | | 
How to Meaſure them. 


Take the length and breadth 1n Inches and Parts, Multiply one by the other, the 
Produ+ will ſhew: the Context in ſnches ; (that divide by 1.44 the Numbers of Inches in 
one Foot, the Quorrent will tell youthe Number of Feet, and the remainder is /nches, 


For Example. 


Such R'es xe Admit I hate a Board that is 7 Foot long, and 18 Inches broad , Mmltiply 84 Inch, 
made byaltey which is in 7 Feet by 18 /zches, the Product is 1 512, which divide by 1.44 the Nun 
vs in More- ber of Inches in a Foot of flat-mexſwe, and the Quotient thews 10 feet, and 72 remains 
tells, and in bg ! PD 8 3 
B/ifly by pg, Whichis : 144 ; therefore the Board contains 1 © foot ; ;1 but many times the Board falls 
Staynard, out to be broader at one end, then it is at the other, add together the breadth at each end; 
then take the } for the true breadth. 
And.Work as before ; But commonly Avtificers bave a Uſeful Lixe put upon their 
Rules for their ready Meaſwring of Board and T 1mber- meaſure , butthis 15 the Exatteſt 
way, though that is near; and what have been ſaid of Board-meaſwre, only the ſame is 
to be underſtood is the way of Meaſuring not only Boards and G/aſs ; but likewiſe all 
manner of ainſcet, Pavement, Floors, and ſuch like; they depend upon one and the 
ſame Geometrical Ground , though they bereckoned by di t metſnres, as you ſee 
by the Perch, Rod, Square, Yard or foot according ro the Cuſtom of thePlace, there- 
fore needs no further Example. 
Extend the Compaſſes always from” 12 Inches unto the breadrh 18 Inches, the ſame 
extent will reach from the /eypth 7 foot, unto the Number of Square foot in the Board, 
which is 10,5 foor. 


AB 12 Inchx AD 7 foot 
FL 


=——=10 of forts 


Pros Lt. IIL 


The Menſurations of Solid Bodies of Timber and Staſhe, and firſt of 
Squared- Timber, 


V $f hath /ength, breadth and thickneſs, is called a Solid- body ; as Tims- 
ber, and Stone, and the like, which are uſually weaſwred by the foot : and 
therefore you are to obſerve that a foor of 7 :mber or Stone is accounted a foot ſquare 
every way in the Form of a D:e ; whercby it plainly appears that a foot of 7 imber is 
12 tines more than a foot of oard, which it 144 ſnches , but a foot of Timber muſt 
be 1728 Inches. | : 
To fond the For Timber that is ſquared you may find the Contents thereof on this wiſe ;, Firſt 
Square-Root by find a Mean betwixt the two Sides at the Exd. Admit the height at the End be A C 
the Tables. 16 /nches, the breadth thereof AB. 25 Inches 2 By the Tables — 120412 | 
the half Sum. Add together — 139794 


J Sum. 260206 
The half S#m, 130103 
is the Square. 

4 ot and Mean-prepertion berween 16 and 25 which is 20. 
By 


Caay. X. Of Timber and Stone. | 29 


By the Love of: Numbers. 

Divide, and take the middle herween 16 and 25, and you will find the Mean 20 
as before ; Then to know how many foot of. Timber is in a Square Of 16 Inches in 
beight, 2.5 Inches broad, and 1.4 foot long. | 

Extend the Compaſſes always from 12 /nches unto the 3fean-propertiox or fide of the 
- Square 20 Inches , the ſame Will reach from the levgth 1.4 fort turned twice over to 
38 x2 foot of Tiumber. | 


| The Arichmetical way. 


Thus, ABxAC., x AD 
. Ie === tothe (otents in feet. 38 333 


Orthis. AB*xACAD 
- == reduced into inches 168 in 14 foog 
172 «38 133% feet, asbefore found, 


Yer it is cammon with the Carpenters tO add the broad and narrow fide together, and - ra as 
to take the ba thereof; the true Square that way is very erroneous, eſpecially When the moſt Carper- 
difference between the ſide is much, ters, : 


© > n ; - » 
443g; o& 168, gd ag ys 
/Js 1118 UL. LL, OST, V1.” (Nt 107, / 1h, MOI 


5 


In the former Example one fide is 2 5, the other 16, the Sum 41, the half 20 ,5* 
inchet , thar is,” half an i»ch too mach, as 'was proved by the-tormier Rules; that is 
faſt 20 for the Meas or true Square :* ſo that by taking ; the' 2 ſides 2.0 5, it makesthe 
<= aj Timber 40 foot ;*, when indeed & is but 38 y? feet, which is 2 foor and haff too 
Mmucn, 

Now if a Piece of Timber that is tapering, the Common Rule is to take the Mean 
betwixt both eds , and ſo to Work as inthe laſt Form, bur it is not abſolute rrife, 


For Example. 
Admit a Piece of Timber were Square at one end 2 5 ixch. and at the other 1 5 mebes, 


and 1.4 foos long, | 
\ This isthe abſolute Arithwerical way, 


ZAB, DE+A&. XAD "NZ 
— —_ 432 — a === Contents 39: 15s | 


Pxos L, I'V. 


How to find how many Inches in length will make one Foot of Timber, be- 
ing alike in the Squares. , 


pol you have a Piece of Timber that is four-ſquare 16 unchetevery way, and 
you would know how many inches in lengrb willmake one foex of Timber. 

By the Line of Nambers. —_ 1 OP 

Extend the Compaſſes always from 12 inches to the fide of the Square, which in this 

Queſtian is 1 6 inches, the ſame rurned twice over from 1 2 fuches, will reach to 6 4 inch. 

at! {engh for one foot of Timber, _ he 
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The'Arithmetical way 
1528 {1 di 2.5 fp * £25eg A 
| === Cf'6'755 or 6 Too Inches as before. 


AC16q © , 


Having the file of p Square picet'6f-Timber, at the exd and the length in free; to 
find how many feet is contained therein. 

Admit the ſide of the Square at the end be AC 16 Inches, and the levgth thereof 1 4 

t, Then 2.4 3008 W 
_ +. 11.» Bythe Line of Numbers. : 

Extend the ('owpaſſe: always from 12 Inches unto the fide of the Square 'AC 16 
inches, the ſame Libavce will reach from the length 14 fogt turned twice over unto 24 
+; feet inthe Piece of Timber, | | yoni 


The Arithmetical way. 
AC16qxBD 14 fort... s 
F pI" — The Content in Feet 2.4 
144 | | aiftey 
PR Pzxos i. V. 


How to Meaſure Round-Timber five ſeveral ways. 


' A Dmit you were to Meaſure a Picce of Renud-Timber , as a Tree whoſe Diameter 
or thickneſs at the end is 20 inches , 1 delire to know how many ;xcbes in length 
will make one foot of Timber, 


By the Lize of Numbers. 


Exterid the Compaſſes from the-D;ameter AB 20 jnches unto the. conſtant a. cara 
1.3, the ſame diſtance will xeach from the ſame 1 3 turned rwice oyer unto 5 5 3nches for 
one" foot, as AD. |. | TRyW ; 


The eArithmetical way. 2220 ; a6 
"Ito -: y 7 Hamas AD 5 ;$ 3nche: for one foot} 

Having the Diameter of a Piece of Timber, as admit it to be 20 3»cbes, and the 
length ſuppoſe 15 foot To find the Contents in feet. 


| By the Line of Numbers; 2 
Extend the Compaſſes always from, 1,3 3 to the Diameter AB 20 inches, the ame 
- will reach from 1 5 the length turned rwice over wno the Cootrms 32 ;3 feet i 
free. 


"Y {, Ave 0 
TOW TT, 
- \ Ah . 
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The Arithmetical way. | 

Square the Diameter AB 20,.and it is 400; treble ir by 3, andit is 1200, »w.- 
tiply itby the length 15, and the Prodatt is 18000, that divide by 550, and the con- 
tents 1532 5312 feet of timber in 4 round prece or tree, Which is 32 foor, and about i quar. 

Hete is likewiſe another brief Rule, Aricbmetically thus, 

- Square the Diameter AB 20, and it will be 400; Anltiply that by i x, and it is 
4400, divide it by 14, and the Quarient is 314, and 4 remains, Which wwltiplyed by 
the length 15, the Produtt is 4714 ; that divide by 144, and the Quotient is 32 ;1 as 
before. 

Orelſe you may find the Contents of the Circle by this Rule, as 7 is to 22, ſois the 
Diamet:r to the Circumference : or molly half the Diameter by halt the Circumfe- 
rence, and the Produtt is the Content of the Circle, that Multiply by the /engrh, and 
divide by 144, gives the Content of the T:mber or Tree in feet or parts. 

Now the common way uſed by Arrificers, is to weaſwre round a Piece of Timber or 
Tree, and to take the one fourth part for the Square, which is very erroneous and falſe. 

CY For Example, 

The meaſure of the. Compaſs or Corcumference by the Rule __ is 62 ,? inch. 
of the round piece of timber or tree the} thereof is i 5 , 2% inches, which they take to be 
the Square ; which Madriplzed into. ir ſelf, produceth 243 : 56 for the Area of the 
Baſe ; which Multiplyed by the length 15 foor, the Produtt is 36} 490, the Contents in 
feet and p+rts; that divided by 1.44, the Quotient is 2 5 ;3% that is differing from the 
Truth no leſs then 7. ;35s, that is, 7 fort and about a quarter too much : the Buyer hath 
then his due; but I conceive = agree in the Price to ſtand to that w#caſure , by reaſon 
of the waſt in Chips before it is brought into Squares , but the beſt way will be to mea- 
ſure the tree right, and afterwards allow for the Waſt , or elſe in time the Error will 
be taken for Truth, and Truth will be accounted Error, as it is by too many this day. 

How to Meaſure 4 Round piece of Tapering Timber. 

Admir the Diameter of the Great End of 4 piece of tapering timber be AB 20 
Inches, and the Leſſer End CD 16 [anches, and the /exgth EF 15 fave. Tofindthe 
Contents, add both the Diameters 20 and 16, the Sum 1s 36, the half is 18 for the 
Mean, $ 
Then Extend the Compaſſes always from 13 ;{fto the Mean-diameter 18, the fame 
will reach trom the /e#gth 1 5-foot turned rwice over unto 265; for. Or by Arich- 
metick, Square 18 the Mean-diameter, and it makes 3 24; that treble by 3, the Proda#t 
is 972 ,; that Multiply by the length 16, the Produtt is 14586, that &wv1de by 550, 
and the Quotient is 26 555 faot, the Contents of the taper- piece of rimpber is 26 foot and 


half. 
Pros i, VI. 
How to Meaſure « Pyramedal piece of Timber. 


This: prece of timber is neaſured by this Rule," (v'z.) A right Lined 
A Dmit you have a piece of rimber to meaſure, whoſe /engrh at the Baſe is 2 5 inthes Piece of 
AB, andfreadeh A C 16 inches : and thefrygrb of the prece DE 1 5 foot. * |< wy Sue 


4 FS OBLY MA 


'*) 


| ' By the Live of Numbers. vo 5 
Firſt, by the Line of Numbers finda Mean-propertion betrween's 5 and 16 by 4- 

viding it into 2 pa'ts, and the middle will fall ypon 20 inches, the Mear-propertion 

required, 

= | Fff 2 | Then 
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Then extend the Compaſſes always from 20 555 unto the Mean diameter 20 Ixch. 
the ſame diſtance will reach from the /e»gth x 5 foor turned twice over unto 1 3/,$* foot 


of timber. 
| The Arithmetical way. 
ABxACxDE 988 
tunn n——————e _— == I; fot - pts of tbr in the Piece, 
1000 

432 

—r cre —_——— = 1 fot... pt, that is I; ft and bore 

I 000 

144 three quarters» 


PrxOsB Li, VIL 


How to Meaſure a Conical piece of Timber, 


Y Yep = had a Cone Piece of timber Whoſe Baſe or Diameter at the End AB is 
n 


28 ;nches, and the length thereof CD 1 5 foot, it is required toknow how many 
feer of timpber is in the Piece, | 


But the Baſe 
thereof Round 


It 15 a Cone- 


Extend the Compaſſes always from 2 3 ;4; unto the D:amweter A B 28, "the ſame 
diſtance will reach from the /ength 1 5 foot turned twice over unto 21 ;4. | 


The Arithmetical way. 
ABqz CD b 7 ; 
— === 21 ;/5 foot of t:wber inthe Cone Piece. 
50 


-- And by the former Rule you may Meaſere any part of a Cone or Pyramide-piece. 
Admit you were to cut 2 Piece of 5 faot at the greater End, and you find the Diameter 
EF 18: 95 Inch. Firſt, Mean-diometer 18:95 and 25 Inch. addedis 46 ; 95 the 
half is 23 : 48 the Mean : then extend the Compaſs from z 3 ;5 unto the Meanedia- 
weter 2 3 4 . the ſame diſtance rwice repeated the length 5 foot, will reach to 1 5 
77 foot in the 4 of the Cone ar the great End; And likewiſe ro Afeaſwre EFHG the 
Diameter HGis 9. 45 addedro 18.95 EF, the Suwis28: 4. 

The is 14; 20 Inches the Mean-propertion the length 5 foot , by the former Rule 
you will find.in that Piece of timber 5 5% fort, and to Meaſwre the little Cove GH 9 
i inches diameter and 5 foot long , Work as to Meaſure the whole Cong,and you will 
find it *;. pares of a facts - + As. AAESY \- FH -1 
foot. parts, And ſo you have truly Meaſwred the Pieces, as you may fond by 
IS : 07 a—_—— 7 Fs, as you found in the 

5 —— 5o Whole Core ar firſt , and fo by finding the Area of the Circle and&parr, 


o —— $1 Yow nay find the Segment of any Cone or Pyramide that is Square in the 
——-— ſide; by the Area thereof, by the fame Rules you Meaſure Store. It is 
5 ncediefs40.make more Examples in this thing, 
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For the Burden of s Ship, or ber Tunnage, Tke theſe Rules 
follawing. 


Sscr.1l. 


Uppoſe you were to Gage a Ship that the length of her Keel is 45 foot, the 
breadib of the Brans 17 foor, the depth of het Howld 9 foot always to find the 


T unnage. 

Meliph the breadth by the length, and with the Produtt Xzlciply the 
depth in Hold, and divide by 100, and the Quotient will ſhew you the Tun- 
nage to be in this Example 68 ,* tux. 

Or extend the Compaſſes always ftom 100 to 17 the breadth, the fame difance will 
reach from 45 the /ength, to 7 ;5%. 

Then extend the Compaſſes from 1 unto 7 £;, and the ſame d:farce will reach from 
the depth in Hold 9 foot to the twnnage 63 ,%% run of King's m_— 

But for Merchants Ships who giveno allowance for Ordnance, Maſtt, Sails, Cables, 
and Azcbors, which is all a Burden, and no twwnage 
You muſt fhork thus for the twnnage. 


SncrT. Il. 
45*17x*9 
95 


Or, extend from the Gage-point 95 always to the lengtb of the Kew! 45, the ſame 
wall reach fromthe breadth 1.7 of the Beams to.2 4 Number , as t9$ ,z; then extend 
from 1 to 8 ,; che ſame difance will reach from the depth in Hold g feos tothe Burden 


72 3 * En. 


= 72.4 Tus Burden. 


Szcr, HL 


Having the Proportion of any one Ship in Burden, with the length of her 
Keel-Tumbers 3 To Build another of any Burden according {0 that. 


PROPORTION. 
A lbs Shy of 3a Tan. the lhagth of her Keel is 46 foe. Now 1 amid 


dp Keel muſt be 65 foot ; Idelire to know how many Tux ſhe 
Exgend the Co , foor unto 65 foor, the ſajne extens will reach from 
the Burden 80 Tan. tir; Genes Hs i922 Foe 
| ' | The Arithmetical way. © 
Bo X: 65 / 
— pr ny 225 : p45 (005, 


SneT.lV; 
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Sezcr.1V. 


Dmit you had a Ship of 226 twny, andthe length'of her Ketl is 65 foor , Nowl 
Aug "Build a Ship of rwice theBurden, that"is 45 2 #935 ; Now I would deſite 
ro know the length of her Keel, . | 

Extend the Compaſſes ſrom 2 26 wn 452, the \, of thar 4iRance will reach from the 
length of her Kee! 65 foot unto thElevgth of the greater Ship's Keel $1 ,3 foor fere. 
The Arit hrtetical way. 


65. Cox 452 


- === $1 ./, foot fere. 
: 2 ” . 

1 could have inſiſted upon.,more Ex«mples, but it igto nopurpoſe, by reaſon the 
Carpenters have theſe Rules in Praftice moſt of them ; and for Gaging and Meaſuring 
Ships, the breadth and ſharpneſs of her bottoms is to be conlidered ; and to abate ſome- 
thing of 95 the Divizer, or add ſomethingrto it according to Judgement and Reaſon , 


and fo likewiſe to 100, to find the tnnnage. 


<hh— a 


Cnae, XL 


The Application of the Line of Numbers is Common Affairs, as 
in Reduction of Weight and Meaſure of Cheeſe, - Butter, 
and the like. bo 


Have «dded this Chapter , not for that I think it abſolutely neceflary , bur only” 
becauſe I would bave the abſolute applicableneſs of the Rule to any thing be 
hinted at, that it may be known , that any thing may be weaſared by Knle, as 
well as by #eight, fo far as there is Proportion conlidering that, and any thing 
elſe ; the Application of which I leave to the Induſtrious Praftitioner, only here 
] give a hint, IP 

What have been ſaid of other things in Keds@/on, is general in any other, as from 
1.2 tO 10 either Shillings or /nches to tenths, as of. a Shilling, or tenths of a Foot, or 
Pence or F arthings, Ownces or Chanldrots, Hundreds, cithet w:'ght or tale; The Rule 
is thus, (via.): In ether one ſhilli»g, 'or for, bundred, or the like, If too is 124. 
what thall-66 be ? facie 8 pence or 8 Inches ,' that is, Extend the Compaſſes from 160 
to 12, the ſame will reach from66 to 8 , and ſo of all other. 

If 1cobe 112 P. what (hall 50 be? facit 66 Pownd , If 100 be 8 P:nts, what ſhall 
2 Fu oy 2 Pits 'Y If 100 be 48 farthings, what ſhall 30 be? facit I 4+ 4, that 15 
3d. 2 f. - near. ; 

If 109 be 36 buſhels, what ſhall 2 4 be ? facic 8 buſhels 5 and better, | 

If 100 be &o min. what ſhall 50'be ? Facit 46 min. of 7, an bevy, 

If 100be 12 0, what ſhall 80 be? > fate 96. The like is for any Line'of Redattier, 
Now if you would know how many there muſt be in any greater Number then one ; 
then ſay, By the Line of Numbey sthis:: If 48 farthings be one ſhilling, how 
ſrullngs is 1.44 farihin b ? facit 3 ſbillin 5, For the extent from 48 to x, Will reac 
from 1.4440 7., Andi, if a Aſark and a ba/f be one Pound, N__ 
is 12 Merk? theextenttrom't : 50t6 1: ſhall reach from 12 to'8\;" which 
help you to call it $ Pewnd. Again, if 3 Nobles be one Pound, what is 212 Nebes? 
Jo#'t194.4 he cxpemprom. N. to. 1 P.wilkreach from 312 t0.204 : Furtherg-if a 
Chas{dron of Coles coſt 36 14. whar-ſhall ta Cbal.coft.? facir x8, But more to the 
matter ; If 36 buſhels coſt 30 5, what ſhall 5 buſh, coſt ?” facit 41.2 d, If one week 
be 7 days, how many day: in 39 weeks? , as x t0 7, ſo. 39 to 273 daysin 39 weeks , As 
8 furlongs make 1 wile, how much is 60 furlongs ? facit 7 + wiles, for the extent from 
1to ?, gives from 60 to 7 : 50, andthe like of all other, : 
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The moſt Excellent ' 
Gunners Scale, 


Which reſolves the Chief Principles of the whole Art of Gunnery, 
in « very brief and Compendions forni, never by any ſet forth 
in the like nature before; with divers Excellent Conclufions 
both Arithmetical,, a4#d Geometrical, - aud Inſtrumental ; 
and by Tables being framed both with, and without the belp 
of Arithmetick. As alſo divers Artificial Fire-Works, both 
for Recreation, and for Sea and Land-Service. 


Sncr, I. 


The Onalifications every Cutiher ought to have, and the Ptopertles; Duty, 


Lg 


and Office of 4 Gunner. 


E ought to have skill in Arichwetick,, to work any Concluſion by the 
ſingle and double Rue of 3, to abſtra& both the Square and Cube Kors, 
Pj to be perfe& in the Art of Decimal Arzthmerich, and to be skilful 
in Geometry ; tothe end he may be able through his knowledge in thiefe 
Arts, to meaſnre heights, deytbts, breadths and lengths; and to draw 
the Plot of any Piece of Grownd, ty"make Artificial Fire-Warks which 
are uſed in the time of War :, A Gunner that hath a Charge ought to have in readineſs 
all neceſſary things for his Artillery : 

As Wheels, Axle-trees, Ladles, Rammers, Sheep-tkins to make Spunges, Gun-powder, 
Shot, Tampions, Chain-Shot, Croſs-bar-ſhot, ("axvas, or Strong Paper to make (ar- 
tredges, Fire-works, Artificial Torches, Dark, Lanthorns 3 again, to Mownt and Dy/- 
mount Guns, Hand-ſpikes, Coyns, Budge-Bayrels to carry Powder, and Baskgts to 
Shot to your Piece. When leiſure will it, heisto chooſe good Match-cords, to 
Arm his Linſtocks in readineſs to light, tor to give Fire, and alſo a pair of Caleper Cons- 
paſſes to meaſure the Diameter: of Shot, or the Muzzle, or Baſe-ring, or the like , 
and alſo a ſmall Braſs pair of Scales and Weights, a Ruler divided into Inches, and 8 
Parts in every Inch, for the ready meaſnring of Carcredges, how to hill them. 


A Gunner ſhould never be without ſuch a Scale as this as I have here deſcribed, and 
to know the Uſe thereof perfectly ; and thereby be ready to give a reaſonable anſwer 
to any Man of any Queſtion be onging to any ſort of 'Ordeance uſed in England ina 
moment, as this Scale will do, as thall be ſhewn : He ſhould always carry a pair of 
Compaſſe: with him to meaſure the Diameter or Bore of any Piece, and alſo the /cugtb 
of the Cylinder within, the better to fit her with a'Shor, and proportion a Charge. 


A 


— 
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A G unner oughs to know the Names, Length, Weight and Fortification of eve 
Piece about the Chamber (that is as tar as the Piece is Laden with Powder; ) and be able 
to tell readily how much Powder is a due Charge for any Piece, what Shot is fit, how 
many Aatroſſe: muſt attend the ſame, how many Horſes or Oxen will draw the (aid 
Piece, of Men, if occalion be ;iHe muſt be caretul in making Choice of a ſober honeſt 
Man, for the Troman of the Powder; apd he muft not beat up the Head of his Powder- 
Barrels with an [ron tool, but with'a Hhoden Maller, which can never Fire the ſame : A 
Gunner ought to tric his Piece, to know whether it be true bered or not, to proportion 
his Charge according ro the thinneſt ſide of the Meral, and accordingly take his Obſer- 
vation at the Britch of the Piece, jult over, where by his Art ke finds the middle of the 
Bore within the Piece is; by which means a good Sha may be made our of a bad Frece, 


Before he makes & Shoe, he is foconſider, that if the Piece lie point Blank, or under 
Metal, he ov a — Wadd after the S$#r; weep cloſe tothe Powder, 
tor if it ſhould 'ugt be Coke, bt ſore difance the Powd## ad Shot, the Picce 
will break int the vacant place ; but in caſe you mount your Piece, put no add after the 
Shor. 

And one chief thing is to know very well how to Diſpors his Piece, be it either true 
bored, orriot true bored, which he may cry firſt, 

When a fit Man is entertained, the Mr. Gawner (whom he ſerves,) ſhould bring him to 
his Pieces, and give him the Denomination of his Pece, and parts whereotz which when 
he hath learned, which is the baſe-ring, and trmmmon-r1ng, the wuſſel-ring, and the like, 
(you may fee their names all plain in the Fig. of the Gu» withour mote words, ) and hike- 
wiſe the Crows, Handſprker, the Cogn, and the like , and how far in the. Bore is called the 
Chamber of the Piece ; Theſe things, with the Gy »»er's care well underſtood, he may 
give them further Direftions, (viz..) Burt it is great pity, that the Gunners at Sea did 
not exerciſe the Sea-mes in this knowledge, as the Corporal doth in Muſtering of them 
with their CMnuſquers ,; for want of the-like- knowledge, the greateſt part of common 
Sea-men, are as dull and ignorant, when they be required to itand by a great Gu» in 
time of Fight , and therefore it would be much for the Credit and Honour of our En- 
gliſk Nation, ro train up their Sea-wev in this knowledge eſpecially , but it is taken no- 
tice of, that if any man have any rt above another, he is afraid to let another ſee him 
do any thing, or underſtand from him ſuch knowledge, for fear he will be in a ſhort time 
as able as himſelf, which many doatrain unto in a ſhort time to be as able as himſelt with- 
out their help ; therefore ir is tnore for their Credit to teach them what they know. 


Szcrx, IL 


| ho were the Inventors of Gum-powder, and fome Principles of Philoſo- 
phy fit to be known, | 


2 Italians have writ that «Archimides the Philoſopher was the firſt Inventor of 

#nz and Gun-powder : or whether this be truth or not, Learned Men are of divers 
minds; Masſter, and Gilbert Cognot have writgen, that Guns were deviſed firſt inthe year 
1770 by a Monk, whom Munſter calls &rrtholdus, lichen our Country .man Dr. Dee in 
his Mathematical Preface,and Diſcourſe of Menader ſaith, that an Engliſh-wan was firſt 
Inventor of Ga=-pewder in another Country, and they firſt made ule of it from him ; 
alſo our Eg liſh icles do report, that in the year 13 80 a Monk, did accidentally 
let fall a ſpark of Fire upon krimftone and Sa/tperer beaten to Powder in a Morter cove- 
red with a Slar-ſtone, he ſecing this mixture blow off the Stone from rhe Morter, did 
thereupon deviſe a kind of Powder, and taught the Vexetians how to uſe the ſame in 
Pipes of Iron againſt the G anvazes, 

Every Simple Body js either Bright and Light, or elſe Groſs and Dark, and Ponde- 
rous, and accarding tothevari arſr"—ao it is always naturally carryed cowards 
ſome one or other part; the World hath beight as upwards; or depth as downwards; and 
the depth upon the Influence of the height. 

All 
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All pare and tare bodies afcend, as the Fire more than the Ain, but the thick and 
groſs bodies deſcend, as the Earth more thanthe Water. 

Nothing worketh naturally, but in that which is contrary to it, and more feeble 
the form working, isaded by the Qualities ; and the marrr fulfring, which ut: 

ereth by the ity. 

Nature is-extremely curious, as well of her perfe&tion, as her conſervation , and then 
when all ings andjice 3 well the Attion that comerh from che Agent, as the 
Paſhon from the Parient, hath proportion. 

Accident hath its variety from the Subjeft, and goeth not from one thing unto ano- 
ther, ; 

Every Corgoral thing 'repoſeth in irs natural place : Motion ttlay be rtiade ; 
wherd wikitrrhbOrb of e Moon, Nature divitteth no Empreſs, tha 

A body rarifying it- ſelf, the place thereof incrtaſerh as the body increaſerh, the 
reſiſtance of the moved proportion to the Mover, furthereth the motion ; the longer 
the Chace of a Piece, the louder the Report; alſo the force of the ſtroke dependerh 
on the ſwiftneſs ofrhe Courſe, | 
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The Deſcription and Uſe of the Gunners Scale, »por which is all ſorts of 
Ordnance, from the Canon, to the Bale of their Weight, Ladivg, Shot, 
and all other thing: appertaining to them. 


TY Scales made according to the Diameter of our Engliſh Orduaxce, but 8 inch; 
loug, the Diameter of a Canon-Rojel , and it may be made of Silver, Braſs, or 
Box, or any other Me grained Wood, im par hes þ Upon one fide 1 have fer 
the Names of all ſorts of Ordzance, and inthe Angie of meeting with the Names, is 
the diameter of the bore , and betwix: that and the next leſs diameter, is firſt the cons. 
mon leygth of ſuch Pieces, and upon the ſep of breadth, is how many Paces theſe 
Pieces ſhoot poine blank, and right inthe Azg/c of berwixt the two 4awwe- 


ters with the Angle of with the Names, is firſt the weighs of the Guy, the" 


breadth of the Ladle , and thirdly, the length , fourthly, rigors A 
Powder , filthly, the diameter of the Shot , lixthly, the we:ght of the Shue , feventhly, 
a Line of Inches , eighthly, cach {xch divided into _ 7. and likewiſe into 8 parry, 
which are paris, and half quarters, whicty the Line ot Diameters of the bers cotties 
from.. The degrees in the diviſions, and on the thickneſs and lengrh thereof, there is 
a Line of Numbers , by which you work all the molt uſctul Queſtions in G «n»ery, 


28 you Will kindin the & eving pag FAR 
c 


Suppoſe you come ro a Piece of Ordnance, and it is deſired ro'know what Piccr'ir is, 
take the Scale, and pat it into the bore of the Piece, mark the ftep of a Dieawoter thar 
fits it, and the Ange of Diamcrer goes down into the Line of Izcbes, ang parts, and 
that doewwerer goes uno the fide in the Avg le of meeting , and tells of the 
Picce : Berwit the next lefs Diameter, right under, you have as 
wg be of the Piece, the breadrband leugrh of the Ladle, weight of Powder, diameter of 


Shor, and weight. 
As for Example, * 

Admit I came toa Gun, and fStind by the former direftions, that her diameter of the 
borrig 4 * Tucher, And'inthe Angle of I I find her Name is Demvs- 
c»/vering, lower then ordinary , at the cad thereof 1 find 9 or 10 fooc the uſual lengrb, 
and betwixt the next leſs d:amrrer and the fep'is 174 the peces the Piece carries the 
Baller in a level- (ine, point blank, right againſt we-ght in the next leſs Dianveter, which 
5 4 /nches, imthe uſual weight 2000 {., breadth of the Ladle 8, and length 12 Inches, 
the weight of the Powder 6 ; Of 4 ounces; and nexrihe diameter of the Shot 4 nches, 
and nexr, the weight 9 /. So that you ſee the nexr leſs diaweter is the diamerer of the 
Shot, aswell'as of a leſs Piece of Ordnance, This 1 have raade plain to the monneſt ca- 

pacity :* Here they ate ſet down in this Table following. 
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under” Taches 4nd 


The Ex zation, of the Scale may ſerve likewiſe for t 
Phrts, is to be Wderſtood the frſt , 


the other is ſo,many 8 pares of an 


Admit yon enter the 7 able wit 


Inch... 


As for Example. 
ha Saker of the lowe 


8" 


he Table ; only take notice, that 
t9 the /eft band is. [ncbes 


, and 


"4 


{t ſort, the bejghe.'of the bay; 


is 3: ncheg,.$ art Jong, the weeght 1.400, breadth. of the, Ladle 64, lmgth 94 Inch, 


weight of *the 
4 
F 


pound 12 onnces, 


foot x0. the Pierts, ©. $16 | 8 9tas, Gli 

© Obſerve that the Ladle is but 3 diameters of the Shot in length, and 

Cogn erevee from. the Canon, tg the whole: Culvering, , I allow the Gharg 
0 


owder 46 ounces, diamurer of the Shot -3:3 1,1 we 
and yes the Piece carries, by Alpx. Era 


4 
; flay rl tr 


br ot the Shit 


7 


bles is 150 of 


} parts of the 


of Pow- 


der t about rwo d;ameters of the, Piece : fromthe Calpering to the Minion , the 
Charge. t9 fill two dzawgers. and a half , all from the 2fsnion tothe 4oſe three 
meters of Powder, "_—_— WT v3 
= T4 1 | 4 11 19Lt 
__ 7 
EEE 
, * BI SE [nR]7 a fo, 
The names of the Pieces Jl Sil & it 
of Ordnance. 5| g'22] ge] £ 
OD BE 64K: 
- 4 FW (FR [F [I 8 þ 
. K 'T: 18 'q: 1 
A Baſe. I: 2/4 56] «200| 2:0%":of0 : Mi 1 : 5 
ARabanet, 1 2415.50] 300f 127414 : 119 ra[t's 3lo : $8 
Fauconets, 2: 2/3 0}. 406 4:97 :4j1 74/272]: 5} go 
Faucons. 2 3: 6/730 750} 4:48; 212 24h: y[2-: $1130 
Qrdinary Minion. ' 7: 3: of7. 30] {3 45: 08 2412 2:8]: 9]3 : 4120 
Minion of the largeſt ſize; 3 :- 2/5 :0[t 000 $:0 'z of3 24/37" 03 :12jt25 
Saker the lowelt ſorr.: 3: $ : O[tgoo 6: $9"7'613" : 613 7: 214 +12]15o 
Ordmary Sakers. 3 : 6/5 30|z5oof 6:6\pe; 4/4 : off t als : of 60 
Sakers of the oldeſt ſort, 4: 0j1930|rBooſ 722/11; off ;oh 5:67 +: 5[163 
Lowelt Demiculvering. 4: 2/19:9/2000|8:.012: 06 ':44't* olg/ + o|t 77 
Ordinary Demiculvering. 4: 4135 *212700| 8:0x2:6Þ7 + 4þ42-2[ro:11|175 
| Elder ſort of Demiculyering. [4: 6'x3 *3000[/ 8: 413: 48 : 8g : » rn t78 
Culverings of the beſt ſize. |5: © is *0/4000 9% © 14: 2]t0: 014: 6|t5; o|t50 
Ordinary Culvering, 5: 21335 [4500] 9:416: o[t 1:65 : off7: 5181 
Sa \ newman ls: 4 i; 01480010; 916: © 11:5: 2/20: oft83 
Loweſt D fi, 6::2]1150|5400[11:420:9|1 4106 :"0/30:; oft 56 
Oxdinary wok 6 : 4112:0/5 600112: 022: o[17: $16 ; £1327 oft 62 
Demicanon of great {1ze. 6; 6112:0/6000|t 2: ©22: 611 $:0f6&t 5/36: of180 
Canon Royal, or of. 8; [1 2; 8000[14: 6/24i0 32: 84 gs 8: oli 85 


each 
ſhots from "3 onnces to 2 potind; 


The Deſcription of the other ſide of my Gutiner's Scale. 
Upon the other ſide is a Scale of 3 7nches divi 


Stone from 1 ounce to 26 ;2 


written in the firſt, [=ch, the Tab 


inco- four 


quarters , and berwixt 
ter above it is three Columns ;. the Inches ſhews. the height of all ſorts of ron 


of Lead from 3 ownces to 806: pownd;,, and of 


accommodated into our Engliſh Averdupoiz weight 
our Foot of Aſſize of 12 lnches to the Foot. Fi 


vided into 10 


Pa 


d: ; each diſtinguiſhed from other by their names, 
le is in the lixth Seftzop, and the we/gbrs and meaſures, 
of 16 ounces to the 
Line of Inches being, likewiſe di- 
ts, the whole into 80, may ſerve for $00 ; for Protrattien as follows : 
There 1s alſo the Gavners Quatrant divided into go degr. in the outmoſt Limb, and in 
the ſecond Limb within, is divided into the 12 poinss of the Gunner's Quadrant, 


»d, and to 


and 


cach 


—_} 


"Precs Point blanck 
£44 
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each point 4 parts ; and in the third Limb is a Geometrical diviſion of right and contrary 
ſhadows, for the ready taking of heigbesand diſtances , but there is alſo a Geometrical 
Quadrate, with each fide divided into 10 parts, Which ſtands for 106, and each 10 
parts divided into 10 more, the Uſe thereot in raking of berghts and diſtances is in the 
16 Chap. of the Serond Book of the Deſcription of 1» "rs: But the Uſe for to 
level, or elſe to mount or Imbaſe any piece of Ordnance, is in the 3.4 Sect. of this Book. 
To the fide rherevt is fitred'a prece of Braſs of the ſame breadth as the Scale inthick- 
neſs, with two holes within an /»ch of cach Exd, and two Screw: fitted to ſerve the 
four holes, as you may fſee-in the Figare to the fide of the Scale, that if you wonld 
level or monnt any prece of Ordnance, Screw the = to the end of the de B, with 
both Screws, and put the plats in-the bottom of the were! as far as he will go, and 
put the :omping in upon him to keep the plate faſt, and then level or mount your Piece, 
as 1n 33 Secion directed, 


But if you will 7abaſe any piece of Orduance to any place or point aligned, you 
muſt ſcrew the plate to the exd A, and let the fide with the Line of Numbers be next 
the nwz.zle, and ſtop him With the rowping, as before ; then /mbaſe your 'Piece, or 
put : hing under the Line of Level as you will, ro what degree You pleaſe ; xnd when 
you have done, ſcrew the plate to the ſide A By witha ſcrew at one end, and a ſcrew at 
the other, (there is alſo over rhe weight of the Shoe a ditnfion of the right Kanges, and 
likewiſe a proportion of Kandoms of any prece of Ordnance, upon any monnture from 
degree to degree , and likewiſe you may put the divy/pn of {nches in the 38 Section, 
for the number of Inches and parts from 5 foot to 14 foot long, requireth to woune her 
to any degree of monnture with great facility and caſe. There is alſo Triangle.wiſe a 
plain Scare, that goes along down by the degrees of diameters, or Steps, the Lize is 2 
Line of Chords, with the Guemox-line, anda Line of (ix bewrs of the ſame Radixs, and 
a Line of Rhumnbs, with the Line of Sines z and this is for the making any ſort of Dial 
in ity Laritudr by the following direQtions, and alſo for the Plorting any Triangle, or 
reſolving any Queſtion in Nywwrg «rior, or Aftrovewy. You muſt remember, there is 
a Braſs Pin in the Cemer at C for to hang the Plummer and String, with the Lope 
upon. 

Thus I hope I have fitted all ingenious Gunners with a Scale ſo uſetul, that I will leave 
it. to them to give me commendation for my labour arid pains, If I might adviſe G »- 
"ers of all ſorts, that are able to have one of theſe Scales of Braſs or Wood, to Carry 4- 
bout him, to reſolve any Queſtion preſently for his own credit, and it is very portable 
and fit far his Pocket ; but it is belt to have a caſe of Leather or Cloth to keep it 
clean, and you may carry a. pair of Compaſſes with him, and by him you may reſolve 
moſt of all Queſtions in this Noble Ars of Gunnery, 


On the ſide of the Quadrant betwixt the Equizotial, and the Radine, or wand 7-1 
eſt Declination is a divyſion to every 1.0 minutes of the Suns HS Ruling + Sts 
an py" to the Eclipeick, Line, and the Declination on the other fide the Figure, 


es all plain to any [»ſfrument-maker; without turther precept. 
$x cr, IV, 


Th: Uſe of the Line of Numbers on the Scale, for the help of ſuch as cannot 
Extract the Cube end Square Root; 


bring groes. 
Bullet of Iron of 6 Inches height, weigheth 30 1. what will the like Bales of 7 
lvcbes in Diawezer or eight weigh ; always take theſe Rules.—o 
Extend the C +: from 6 [ncbes t0.7 Inches Diameter , the ſame 4ftance will 
reach from 30 {. wright, turned z times over unto 47,1. 10 waces, the werghe of a Shos 


7 Iach-bi T; | 
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How by knowing the weight of one Bullet, to find che weight of another 
Buller,” rhe height 


*% 6 $22 —_ 
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The Arithmetical way. 
C6C7.4. 30x 343 
rn ——_—_— — === 6.18 04HAC. + 
216 
That is C#be 6 makes 216, and Cybe 7 makes 343 4 then the \Rule of Propertien 

Meltiply 343 by 30, the Prodatt is 10240, divide by 216, the Quetient is 47 pound; 
#3 or ;$; , which is 16 owners ; as before ; there is ſomething leſs then 7 Cube Inches in 
one 


pownd of Hron. 
By the Tables of Logarithms. 
. The Loganithm of 6 is — ——— I: 
The Logaruthm of 7 is w— 08450980 


Subſtraft the uppermoſt Number out of the lower, the diff. increaſing, 0669468 
ky” —_—_—_—_— 
The laſt Number Multiply by 3, and thetriple of this differexce is -—- 2008404 
Added to the Logarithms of 30 1. with no onnces, (which is 3000) — 34771213 
GC —— 


Gives the Log arithme of the weight 47 #; — 6779616 
Nov to know how ounces $i; 1s, work thas by the Rule of Þ 108. 
If 100 gives 64, What will 16 o#nces give ? Anſwer, 10 ounces 454 ; fo the Shot of 
7 Inches diameter weighs 47 1. 10 exnces 3 Or 47 1 pownd;' the like way of work is 
with all ach Queſtions. | {Mk 
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Admit the weight of an Iron Bullet being 30 print, the Diameter was 6 
Inches, the weight being 47 rj what may the Diameter be # 


16:19 193 F"Irſt 1 will ſhew you how to turn 10 9#xces and ;;4 into 100 parts of a pownd; always 
= + Dif fay, If 6 give 100, what ſhall 10 give 34 (64 as you may ſee the work in the Mar- 
000 gent, wherethe weight is known, and the Diameter required. 

Ko Always Divide the weight 7© /. and 47 /. .$ into 3 equal parts, and that diſt avce 


1002 yillreach from 6 Inches Diameter, to 7 /nches the Diameter required on the Line of 
24 Numbers. 


1024 ay he Tables the Logarithm of 30 ts —— J}471:2 
Legarithm of 47 wel. is — — — 36779616 

pl _ Uppermoſt Subſtratted fromit, leaves the difference increaſing, — 2008404 
x24 (54 The &fference divided by 3, or the third part of this difference. — - 0669468 
X66 added to 6 [ncb, Diameter, the Logarithm 7781512 
o Gives the Log arit hm of 7 1»vch. Diameter required ———— 08450980 


This is the moſt eaſy, ready, and certain way of Arithmetick,, and ſo work for 
all ſuch Queſtions, if three N»mbers be given, ro find a fourth in a Triplicated Proper- 


(I04, 
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The Geometrical finding the Diameter for the weight of 
any Shot aſſigned. _, . 
M< Gunter in his firſt Book, SeQtion 4; hath ſhewed the ing of the Lize of 
Solids on his -Sefto# : bur'this Rive fhews the proportion of the Diamerer: in 
we'ght : having a, Shot of bne potnd'2 pownds of 3-ponnds Weight of the Metal or Stone 
_— if it be of a pound, divide the, Diamrrer into 4 parts, and 5 fuch part: 
will make eh evo 


4 Diam, for a Shot of the faid Metal or Stoxe that ſhall weigh 
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And divide the Diameter Of a Shot that weighs juſt 2 /. into 7 equal pares, and 8 ſuch 
api wey canner for a Shor of x {, weight , And divide the Liddwer, of 2 Shot of 
3 1. weight into 16 equal parts, and x x ſuch pares will make a Sher for 41. 

And divide the diam. for a Shoe of 4l. weight lngd 13 parts, 14 ſuch pert; will make 
a diams, of a Shot for” 5 1. w eight, 

And divide the dias. of a Shot of 5 /. weight into 16 equal parts, 17 fuch parts will 
make'a diaw; for a ſhe that will weigh 61. and fo dividin cheek blow, into 3 equal 
p4rr4 more then the next lefler was Drvided into, and it will with one part added from a 
diamet. ee drnction 1 /, more; and ſo you may 
creaſing or decreaſing, by part leſs, as is appointed to A 
le, anithe next into 8 /, leſs; bo abate 1 for the Remainder, a. ek 


A (econd Geometrical way: 


Firſt you muſt have exaly the diewer. a ſhot that 
deſcribe 2 Circle hens: rotopsr habe pe 
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drazts, with 2 diamet, cutting, each other in the Centor erchogonally. | Then take the 
= 8 _Chardot the whole Unadrant gu degr. BC in, your Compaſſes, and lay it from the 
—_ dann of Ceuor of the hirlt, Shes one. pound Dto 2, and {0 A 2 will be the Diameter of a Shot of 
pound is 1 1uch 2 pownd;, Then,extend the Conpeyn irom 2 to the Chord C, and lay that diftance from 
-** parts, Dto 2,-ſo will A 3 be the Diameter of a Shot of 3 1. And fo likewiſe extend the 
cit {{ovipaſſes from 3 ro C, it will reach.from D to 4, and from 4 to C, ahd it reaches 
from D 16.5, and fromy.to C, lay ir ſtill always trom D ro 6 z and ſo continuing till you 
haye proceeded as far,as.you will: -You ſhall find thatit A B were the Diameter of one 
pound, A 2 is the Diameter of 2 pownd, and A 31is the Diam. of 31, and A 4 the 
Diawn. of 4 1. and A; 5. the, Liam. of 5 {,, A.6 the Diam.of 6 1. and laſtly, A8 is the 

Dam. of” 8 4. . and {o you, may procecd in like manner inhairely, 


Likewiſe having the Diameter of a Shot of any —_ , the double of the Dian. 
is the Diams. of a Shot which weighs 8 times as much. Thus the double of A 1, which 
is A $, makes the Diameter of a Shot of 8 pownd ; and ſo the double of A 2 , Which 
is the Diameter of a Shot of 2 1. makes A 16, the D1ameter of 2 Shox of 16 pownd; 
that is 8'times 2 po#inds ; and ſo the double of A 3 makes the Diaweter of a Shot of 
24 ponds, and the double of A4 makes the D:aweter of a Shot of 32 pownds, four 


rimes 8 being 32 ; and ſo you may proceed as you pleaſe, and find the bigneſs of any 


Shot. 

- A third way. | 

This you may do alſo, having the' Diameter of 2 Shot of one'piwnd, double that 
diam. i ailleates Gen. of $ pead, and treble the diameter of one pound, will make 
a diameter of a Shot of 27 ponnd, and ple or 4 times the ſame, will make a dians. 
of 2 Shoe of 64 pounds, and 5 diameters will make a Ball of 125 1.) and 6 diaweters 
of a Shot of one }. will make a diameter of a Shot that will weigh 23641, 
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Now it is.convenient ro ſhew how to find the Afean- d:25cons between theſe extremes; 
as for the diameter of a Shot of 21. 34/41: 5 4.6 Ir; { orwharmoreyou will; ſoas 
by ſuch progreſſion you may froth powad to pownd, until you come 40 the Jalt 
cerm'of 216 pound , nv che (ame-manner. of; working: will proceed infini 
Lay the forementioned 6 d; amerer5:xipon one and the ameyright-Lixe ; you mult ap - 4 
joy of rkem draw another 'Kight-line orthogonal), and {-t therein "the/d:awer. of 2 ſuch 
hot given as at C, and from thence-draw another Kig bt; line parallel 
and chen-draw a | Quadraor as A B, and fromihe Cenre Gdraw right: all 
the diviſions of the'dsi axked upon the right Line AF whichare all equal;ſo ſhall you 
have 6 diviſions to be drvided, the firſt being drweded already, and is the diam, of a Shor of 
1 4, but the ſecond diviſion is to be in the { cron erence or Quadrant divided into 
equally, becauſe it containeth the ſecond drameter unto $, for adding 1 t9.7 it mpakes8, 
hich being addedTo 8, makes hg the 

og 


the third divi/how is into 19 equal parts, which | | 
ſhall be4/vided into 77 equal parts; which rogerher with 27, makes 6. fifth (Mall 
be divided. into 61 | equal parts; which added to 64, makes 125 ;"and a , the (ixth 
place mult be; d-v3dg4 into 91 equal parts unto which adding 125, you make 4 
diameter of a Shot of 216 poxnd juſtly. 


. Now foraſmuch as theſe div; ons are-difficult to make well, within ſo finall Qua. 
drone; you may ore deſcribe a greater, as the Quadrant LM, and there the 46. 
©./ions are more diſtinct, and larger than in the leſſer they can be; "Further, you may 
note, that Fire-balls,IGranadoes, and other Globowe Artifices, muſt have the ſame pro- 
portion to their Grandures from their Ball of one pownd), which may+be-exadtly canli- 
dered; and ſo by this Merhod you may make Ball: of Lead, Braſs,Stone, and Granadoes, 
Fjre-balls, and all other Spherical Fire-works, of what weight you will, haying one 


one gawnd firſt, to lead you accordingly. 
F . | 
Srct. VIL 


To find what proportion is between Blllets of Iron, Lead, andStone, Ly 
knowing the weight of one, Shot of Iron; to find the weight of any 
other Shot of Lead, Bras, or Stone of the tithe Diameter. 


He proportion between Lead and [ron, is as 2 to 3, ſothata ſhot of 2 ponndof 


Tron, is of like diameter or height as 3 1. of Lead. 
| As for Example. 


i 1 
- A (hot of 6 Inches diameter weighs 3 © pownd, to find the werght of a ſhot of Leadof 
the ſame diameter, | + TS ©, | 
"By the Rule of Proportion. +- . 


Firſt, if 2 gives 30, what will 3 give? »#{ciply and divide, and the Qzetient is\45, , __ 30—3 


the weight of a ſhot of Lead. 


By the Tables, the Logarithns Of 2 is —— 03010300 | — 
The Logarithm Of 30 is wq— — 14771212 r 
The Logarithm Of 3 is ———————— 04771212 gal 45 
+ | Add the 2.lowermoſk, the flim'is ——=—— 19542 42 4 _- 
Subſtratt the upper Nuns, ref 452: the weight of the 662222 
the Remain is the t ih Lead of the ſame dam F055 
Extend the Compaſſes from 2 ro o, the ſame diſtance ſhall reach from 3to 45 ; (In 
like manner” work byithe reſt following.) j | | "$8—zo0—3 
The porportion between {rowand. Sroye, is5 3'to 8 , ſothat a ſhot of 30 of 3 
Stone, 1s as big as the like ſhot of So 1. of Tron , and 11 1. 5 of Stone, is of the ame 9g, 
diangeter 6 Inches, as a ſhat of 7 © 4. of Iron and 45 1. of Lead, the geoen between - 22 
Eradand Stone, is as 4 t0'1 ; A&that one ſhort Lead off 40/ l-ris of the height Ba gg (1:1; 
Stone ſhot of 10 {, | 38 


The proportion between Lead and Braſs, is as 24t01g, | 
The proportion berween [ren and Braſs, i843 16t0 18, By 


wahe hrlb, as Glt . 
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By theſe Rules aforegving you may Calculate with eaſe, if /ro# ſor be, wanting, and | 
the other to be had, what herg t and weight either ſhot of Lead, Braſs, or Stone, ought 
to be of to fitany"Pieces of Ordnance , and by the ſame Rules here is a 7 able fairhfully 
Calculated; and doth ſhew the weight of any ſhot of Lead, Iron, and Stone, from 2 
Inches dians; to 8 Inchet, and Quarters of 1nches; the proper Stone for this purpoſe 
is Marble, Pibble, Blew hand Stone , (there may be a little difference of weight in 
ſome ſort of Stove : but theſe do neer agree in weight ; you muſt remember in /oad- 
ing your Piece with a Sbor of ſtone, you mult not have ſo much Powder as you do with 


Iron-ſhor, but abate according to proportion, as is betwegn Stone and /ror. 


_ "ICT 


The uſe of the Table, to find 
the weight of any Shot of 
Iron, Lead, or Stone from 
2 to 8 Inches Diameter. 


This Table is exaftly» Calcu- 
lated, and the uſe thereof is very 
eaſy ; we will make it plain by 
two Examples ; 1 would know of 
Shot of 6 Inches, their weipht in 
Iron, Lead, and Stone : the firſt 
Column is Inches, the ſecond 
Querters Of Inch. the third Powr, 
and Ounc. of Iron, fourth Pounds 
and Ownces bf Lead, fifth Pawn, 
and Ounces of Stone, 


[ uri 


|w wm 
a. ws & mm 


ww 
> >... 


Math 


[un 


Enter the Table with 6 Inches 
d:aw. in the firſt Column , and ia 
that Zine you ſhall have 30 porn, 
of Iron, 4 5-pound of Lead, 11 
powend 4 ownces Of Stone, the werght 
of 6 Inches diaw. And likewile, 
for 4 Inches \ diam. the weight of 
an Iron Shot is 14 powed, 1 4 owne., 
of Lead 22 pownd 5 ounces, of 
Stone 5 pennd g ownces , andio of 
the reſt, 


HAIG 


_ OE 


ASK 
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How by knowing the weight of one Piece of Ordnance, to find the weight 
of another Piece being of that very ſhape of the ſame Metal , or any 
other Metal. 


Irſt, with a pair of Crallapers take the greateſt thickneſs of your Piece, as at the 
EF», e-Ring ; and alſo the Piece, whoſe weight you know not. 


Example. 
Admit a Braſs Saker of 1 =_ weight, hath his greateſt thickneſs 11 3 Inches ; Now 


I find the dj«w. of the other Braſs Piece, whoſe weight I know not, tobe 84 : then 
always by theſe Rules: b 


——"OR—_ tt 


Fl 
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If the greateſt diam. and weight is given, to find Jeſs weight, or elſe the contrary. 
As the Legarithm greateſt diameter, 11 {4 —= 306069 


The Logarithm of the leaſt, 8 53 294200 
The Difference increaſing. ——— — — 11869 


$ 
x 3 or the Triple of this Difference SubſtrafF —— —— 35607 
From the Logarirhm of the weight given 1 9009 — 327835 { 
Reſt the Logaricbov of 837, the weight required, _— 292 228 | 
Or extend the Compaſſes from 1 x 5to 8 2% Inches diams. the ſane diſtance will reach 
from the weight given 1 900 pownd turned 3 times over t0 837 pond. 
The eArithmetical way. 
C83tx 1go0o | 
ye ==== $37 l. weight almoſt in Braſs. 
I15 | 
Bur if the Piece had been fron whoſe weight you ſought, you muſt always do as 
before with the Braſs, and find the difference of theix Metals by the laſt Problem, 
which is 16 to 18, then lay by the Tables, 


_— Oo O— 


As the Logerithw of Braſs, 18, ——————— 125527 
is tothe Logaruthm of weight in Braſs 83 5 up 292272 
6 is the Logeritbes of proportion of {ron 1 6 120412 
| The Sum 412684 


Or extend the Compaſſes from 18 to 837, the ſame diſtance will ceach from 1 6 ts 


[, weight ih 1ron. 
744 4. weight Aruhmetical way; 
* X $37 by 1G 
I | 
Sner, TIX, 


How to make a Shot of Lead and Stone, the Stone being put in the Mould 
in which the Leaden Shot ſbowld afterwards be caft, to be of the like Dia- 
meter and Weight as as Iron Shot & of. 


i... At Mt. ——_—_— ————w@ PY 


: FJ Lead, Stone, | Both 
h is found by experience,” that if 21/2 oat | . oth together. 
you take 5 [yd ne ps i] [eee Ox [r. Oo 1 
cone, in willl core very near the mat-| ; 1 | " ROrery 
er, wanting not abore 3 Ounces,[4 [2 ſo Gifs Tſo bf 
which is nothing, reſpeRting the diffe-| , = m4 fr | " 
rence you find in Pibble Stonts.Þ z, [a [> — 4 ſe 
Here you- have-a' Table how fanch} —1— gf HOT ett 
Lead, and How itiich-Srons thaft be| 7 | |3 210 #4 r 12 
together, ro make"the equa of twwh? 47 [5 xd op K,. 
Sho, from r Lokand ro very haltiont þ, P. vl; c rs » 
[ andſcond: Colamn'to PE. | —þ I 
Deoneter the third Calumniv how|;5 T8 3 OA be 14117 5} 
much Lead, the fourth how much} 5 [* [79 413 . 12123 O 
Srone, the fifth how much weight both| © | 25 o|5 [30 o 
together, o = ; o16 ©13 © 
7 45 o|$ ©1483 © 
7 2 48 o| 10 oþ58 - 
$ 59 o'r: o[71 O 
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How by knowing what quantity of Powder will load one Piece of Ordnance ; 
to know how much will load any other Piece whatſoever, 


Dmit you have a Saker of three /zches three quarters at the bire F:TER and it re- 
A quires 4 pound of Powder , what willa Demi-Canon of 6 s inch. require? Work 


by. chefe Rules/always. | 
» As the Logarithm of 3 ;75 diam. ——=— 25740 
The Logarithm of 64. Inch. diam. —— 2 _ 
the difference increaling, ==——— 23888 


= — 
The triple of the difference added — 1664. . 
' The Log arithns of 4 1. of Powder, o onnces. — 160206 
to the Logarithm of 2 Sz orz0 1. of Pow, 231 870. KP 
1090-54-16 $9 that the Demi-Canon muſt have-z0"pownd 1 dwncts for her Charge of Powder ; 
16 reduce the Frattio as before in the Margin ito ownets, l. 28010034 
504 By the Scale, extend the Compaſſes from 3 ,75 to 6 533 Inrhes diam. the fame diſtance 
8.4 _ turned thre times over from 4, - will reach to 20 154 pownd weight, as before. 


1344 © *3* = The eArtthmetical wy, Ws 
344113 55 057: 1oC6Hle# 2 of [212 60.45 modi” 505) b 
x09 Cnr — === 201. 1.3 nee 0f Powder for toload a Demi-Cane; 

You are likewiſe to underſtand that the Demsi-Canon ſhould be fortified fo well 
the Saker by this Rule, ; 5 1-4 6. EY 
The diameter of the Sakeris 3 2 Inches « 257403 
The Demi-Canon diam. is 6 53; Inches — 2$1297 
the difference increaſing, ————————__—_—— 28 


The triple of the difference by (3) tn 71664. 
added tothe Logar, of 1600 weight of Sakey — 320412 
gives the Logar. of $332 the demi- Canon, ——— 392076 


Alſo by.the Scale, and Arithmetick Rules, as in the foregoing Rules yon will find 
the weight of the Demi-Cann 8 332 pound, proportionable according to the Saker ; 
but ſmppoſe the Demi-Canon to be no more than 6000 weight, then you muſt uſe theſe 
Rulkes, , 

Theſu weight of the Denvi-64ncn 6000 ——m——— 775 
Wy wounds of the Powder well fortified, is 20 ,9 — 331889 


The fur is —— 709704 
Subſtra& the weight of the G#z well fortified 8332 ——— 392074 


| leaves the weight of the Powder x 5 pownd, 317630 ha 
Fifteen pond being a ſufficient Charge for that Piece : or extend the ({ ompaſſes from 
6000 to 833 2, the ſame diſtance will reach from 20 4 to 2.5 &. of Powder, as betore. 


The Arithmetical way: 


6000 x* 20 pound 17 ennces. | n 
—— — pond almoſt, as before; 


8332 -* 


- 


Thus 
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Thus you are always to take care of over-loading your Piece, which error many run 
into, when they call a Piece a Demi-canon, they preſently load her with ſo much as is 
allowed for ſuch a Piece fo named, ſeldom examining whether the Piece have Metal 
enough for ſuch a Charge ; by which miſtake they endanger their own lives, and others 
which ſtand near. Now, for caly ar Rules, I ay you never had before laid down 
in this manner, to reſolve theſe: thin ng for if you compare theſe Rules with: Nath. 
Nye, Maſter Gunner of the City of, Worceſter, or any other Arr of Gunnery; you will 
find x great deal of difficulty in C#1»g and Extrading the Cube Ager, "and; with're- 
ducing and Fraftions (which here you may dv five Queltions, for one that way, and 
more true and near, therefore | Compgare them to tus Rules, 


T: 


How to- take the true  dipers of any true bored EM of. Onda! 


Now we have found prertard coportion Shot and Powder to any Pigce of. Ordnance By the fame 


Rules you may 
find the pit- 
meter of a Shot 


Girt the F:ece about A Baſe King round at the Britch with a4 Thred, and alſo the with a String; 


frue bored ; before we Load a and Fire, let us find the true Diſpert* ro dirext the Shot to 
the aſligned mark. 


Mmnxzsle Ring at the Mouth, and what two meaſures into 22 equal. parts, which 
you = ny « do , nin a z it to a Scale, that hath anzach divided into 1 © 


Gagmun KV40e and take 
he difference, a Me is the true 0} nonctbaldingi .242 5 NID 
fe when, hy yy” Cer Divided" 
e mea Sri, an 
eq rs od? «of the longer String is 11 i» Neb 
ſhorter is 5 6-1 in gomek 12, tndtheremainy 2, the Br, Which 
i the true Dilpart? — 1 ASD 
ed, | tnather wg to DJJert any Piece” 


If apair of C 5, as in the general Figure ACB, RR 
cf yg nguk and op toa Scale Divided into 8 or 10 to. know the 
Contents thereof , ſo with the ( allipers take the'greateſt thieknels or d:aws. of the 
Baſe Rig, and by your Scale ſee how much that is; as admit that the length of 
the Line 4:6: c ;d, where the diaw. of the. Baſe Ring, then take the diam. of the 
Muzzle Kings = _—_ it be «, b, 23 you may try by the Figure of the G#» in the 
general Figure , then Divide the difference bd into 2 equal parts, and one-of them is 
rhe Diſpert, put it the Muzzle of the Guwas CB, and ſtick it faſt on the top of 
the Maxz.zle Ring with a little Pirch or Wax, an@from the Boſe Ring at A in the. Fi: 
| gure, to the, rop. of the Diſpert ar -B, rake aim tothe Mark: You would ſliogr to, and 

Nacle the magwo ks \ bay -Colign 1 be waning, wake Suki ae ſtraight and Har 
and 2 Strings wirh. ro Aduckge ;=id. oy _ made 3 the te 


end, te ck beg one ig Bora he rhe Eg HK cn Fart Stick 
upon the top at the Mwz4/s, as you on un, 
erg Re Free >. a until chey only rouch the ſide of the matter my", 1p 


, and mark the Loops ou the Frick _ ag drradngep x a and do in 
gpm and mark; the backs und the Wark ork wilt be the fame, as 4 were taken 
by the Calliptrr; -andrhe difference; of the two Notches on che Stick- will he « þ the 
Baſe Ring and « 6-the Nothies of the dia. ES AO og WEL 
ference Temes che Diſpert, 4s before, if the Piece be true bored, | nn; 


A fourth way to Diſpert a Piece of Ordnance. IR 
If the Piece be. not Chamber-bored, take the Priming Iron , and put it down in the 
Touch-hole, until ix reſt upon the Meral inthe bottom of the bore; make a mark 
with the Baſe King z likewiſe apply the Priwing Iron tothe botrom of the Metal at the 
mouth, is here is the ere Dip you made at the Boſe Riog, than the 
Muzzle Ring, theifterence is the true Diſp:rr. 


Hhhz Sncr, * 
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Sx cr, XI. 
How to know whether your Piece be Chamber-bored. 


Iſt you may Diſpert your Piece the three firſt ways, and when they ee in one, 
Y nyo that for the true Diſpert , then with your Priming Iron take the Diſpert this 
laſhway ; which done, compare ir with the other Diſpert firſt found, and what it 


g 


wants, is the juſt difference of che Chamber from the Bore of the Piece, 


Admit the Diſpert truly found by the two firſt ways be three Inches, as by this laſt 
way is but rwo 1nches, it ſhews that the Chamber differs from the true Bore on each 
ſide one tch ; fo thar if the Bore of the Prece be five lncbes high, the Chan ir be- 
ing one {zch on cach ſide Jower, is bur three Inches high : the like Obſervation we 
would always have you to make, oof oe: may riot afretwards be deceiyed in making 
Cartredges of Canvas ot Paper to load the ſame, © © ME Frasr 
WELLES _ Su o'r, NIL 


How #0 know whas Diameter every Shot muſt be of to | ft any Piece of Ord» 
nance, or to chooſe Shot for Qrdnance;” - 1 39057 oy. 1: 


Ake the Diameter of the Bore of the Pizce,* and Divide into 20 equal parts, and 
"Font ho per rein ye: pry Flo, the ret Us 1g) par mlb 
the, height 'of the, Shoe ;. but now adays moſt Gantt; allow'the' Shor ro 'be juſt one 
quarter'of an Inch lower than the Bore; which Rule makes the'Sbor tdo big for a "a»0;., 
and too little for a Fax/con z but if the mouth of the Piece be grown Wider, ther! the 
reſt of the Cylinder within by often ſhopting ;- to fit. Sher to ſuch a Piece, you muſt 
trie with ſeveral Rammers-beads, until you find the Drameter of the Bore in that 
place where the Shot uſeth to lie in the Picoe , and 3 Shot of one twentieth part lower 
than rhat' Pigce is ſufficient 4 therefore: let Gunners remember to triethe Piece, as di- 


| Sz'er. XIIL « 40 > 

How to find what Flaws, Cracks, and Honey-combs are i Pieces of 
Ordnance. 2 | 
Here is one'good way, as ſoon as you have diſcharged a Piece of Ordnaxce, cover 
the mouth of the. Piece doſe, and ſtop the T ewch-bole at the inſtant time , it there 

be any unknown Cracks or Flaws which go the Metal, 2 vilible Smoak will 

come through thoſe Cracks and Flaws, if not, the Ju» is not cracked. 

There is a way to refle&t the Sun-beams when he ſhineth, with a Looking-glaſs or 
Sreel in at the hallow Cylinder of the Piece ; for by this means a bright and clear lighc 
will be within, and by that light you will ſee every Flaw, Crack,, or Honey-comb. 

But this wa ſeeat any time ; take a Stick ſomething longer than the Piece, 
cleww®theend of the ſaid | forto hold an end of a ns and 
put it into the cleft end'of the Stick, and put it into the Prece ; is light obſerve by 
degrees whether from the one end to the other therg be any of the foreſaid Flaws, Cracks 


or Honey-combs in the Piece. 


This is a uſual way likewiſe, if in ſtriking a Piece upon ſeveral places of the Metal 
with a Hammer of Iron, you thall quany bear He a hoarſe ſound , then without 
doubt there is Honey 5: burifin fo ſtriking the, Piece, youſhall at every ſtroak 
hear a clear ſound, then may you be ſure your Piect is clear of afly Hondy-comb-, 

Cracks, or Flaws. p £438 TT 4 k I 
Y ECT, . 


- 
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Szcr. XI Vs 
How to find whether a Piece of Ordnance be true bored, or not, 


Irſt, there muſt be provided a Staff,, and rwo Rammer heads upon o Staff, and 

on the Rammers heads there muſt be two right Lines drawn upon them ; thar is, 
Divide the two Rammer heads thatare the juſt height, and fit the bore into two equal 
parts oppoſite to each other,”and draw Lines thereon”, the like do by the Staff, thar 
the Lin:s on the Rammer heads may ſtand alike, one -at one end , and at the other 
end, as you ſee in the genera! Figure LM. | 

And ler the Staff come through one of the Rammer heads abour 9 7ncbes longer than 
the Cylinder of the Gux ; then /lay a flat Stick on the Maz4/e-Ring, and hold the 
{ide of the Quadraxt on the Scaleto the Stick, and it will by the String and Plummer 
find the middle, or-upper and lower place of the Metal , or by banging a Plumb- Liuc 
and Quadrant before the concave, and the Stick on the top ; then atter you have found 
the Point, and upper and lower place of the Metal, put the Rammer head L into the 
Gun, and let one hold him hard,\and right with the Line or Mark on the upper part of 
the Gun, and lower part with the Line on the Rammer head on the Staft above and 
below!, whilſt you put in. a Priming: Iron in at the Touch-hole, and ſtrike hard the 
Rammer head, make a Mark, then pull him out, and apply the Line on the Kam- 
mer head to the Mark on the upper and lowgx edge of the AMazzle of the Gap, 
and you may preſently ſee how much the Mark is from the right Line of the Ram- 
mer head, to the tight hand, or to- the letfr;-. that is, it the Mark is juſt on the 
right Line, the bore is in the midſt : bur if you find it a quarter of an /xch on the right 
or left hand, ſo much lyeth the bore either to the right or left , and in Shooting, the 
Piece muſt be ordred according]y. ; 

But now to know whether it 1s thicker pmraridee wry = Ion how the bore is ; 
the way to know this, find the Diameter of the amy. x the Touch-hole, as is already 
taught in 10 Chap; bend a Wire a little at theyery end, that itEmay catch at the Metal 
when it is drawn our ;, after the Wire is fitted chus,' firſt put itinth the Touch-hole till 
it rouch the bottom of the Metal in the-Chamber ; ho rinthar place, make 
a mark upon the Wire, juſt even with the ſaid Toucb-hole ; afterwards draw up the 
ſame Ware, untill it catch at the Meral at the top of the Chamber ; ar that inſtant make 
a mark upon the Wire juſt eyen with the Touch-hole : the difference betwixt the two 
marks, is the juſt wideneſs of the Chamber, and the diſtance between the firſt mark, 
and the end of the Wire, having half the Diameter of the Chamber of the Piece Sub- 
ſtrated from it, will leave the half of the Demeter of the Prece, if the Pirce be true 
bored; bur if this number be more then half the” Diameter, then the bore lyeth too far 
from the Touch-hole, and the upper part of the Metqhis thickeſt ; bur if lels, the under 


part bath moſt Meral. 
One Example will make it very plain. 

Suppoſe that the Meral at the Britch berepreſented by ABC D, and the Metal at the 
Muzzle by « f g b, and the borg'of the Piece 1, whoſe Centres {, or the bore K, whoſe 
Centre is m: (and I find the Diem. of the Piece to be 21 nc. atth: Touch-hole,the halt 
thereof is 10 5 «#ch, Then Ifind by x Wire the Diem. of the boreto be 5 /ch. but the 
botrom of the Metal js'$ \ [eb the Dia. of the bore being 2 5 /nches to a 10; 
makes 13 to the bottam of the Metal ; btx if you add ro 82 half the d:@w». of the bore 2 ; 
it is 11, which is halt an Say than 102, that ſhews the Centre of the bore to be ar 


R, and the thinneſt of the Metal | there he is like to break firſt, belides, 
it ſhews that you muſt add balf an /*cb to 


that the ! an /nch had been leſ#;..as 10 only, and the greateſt part of the Metal had been 
under ; and therefor you muſt cut the Diſperr-4 an zcb ſhorter then a Diſpert m«de 
for ſuch a true bored Pjece ; and Jikewiſe if you find by the Rammer head, and prick 
with a Wire at the Touch-hole+ an ach difference to the right or lett hand, as / or », 
that fide which is the thinneſt, you muſt put rhe Difpert cur 5 an /nch ſhorter, the three 
Figures makes all plain as it is written , as* you may ſee by the direction of wnches. 
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xXvas 


Diſper of a true bored Piece, to make 
a Diſpert for the Piece to ſhoot well : bur if you had tound by the direction before given, * 
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Sncr. XV. 
of Iron Ordnance what quantity of Powder to allow for their Loading, 


yo! muſt firſt Calculate a Charge of Powder for the ſaid [ron Piece, as if it had been 
a Braſs Piece, and: in caſe you want the weight of the ſaid /romPiece, you muſt 
find it as you were.taught in Chap. 7 , and when you have found it as fg taught in Chap, 
9, how much Powder will Load the ſame-.if ir were of Braſs, then juſt ; quarters {© 


. 


much is ſufficient to Load an row Piece. 


eAs for Exampl:. 
A Braſs Saker of 1'5 00+ weight requites 4 /.* whit will an Iton Demi-Culvering of 
2 800 weight require? Work asin the '9 Chap. and you ſhall find 6 {5 or 61,14 * 
onnees, fo well fortified as the Saker, will ferve a Braſs Demi -Culvering for a Charge. 
- The which we will likewiſe examine by the Rule mn the 7 Chaprer, 


The BtaksiSuket's dew; is 3 44 inch. Logarithns —— 257403 
The 4am. of the Dems-Culvering Braſs 4,4) inches —— 26532 1 


| | The difference inctedling, —— > 7918(3 
| The triple of the difference. —7;4 
The weight of the Saker added to it 1.500 317609 @ 


gives the Loger. of the weight of of the Dewi-C. Bras 2 592 7. 341 363 7 


+. Orby the' Scale, extend the Compaſſes from 3 ;%to 4 43 the ſime diſtance 
eds ime frwm'25 60, wil ia ng f, a ore, n 


The dricbmiticel wa, 


, £Cx 1500 is equal 0 he weight 25 92 ud, which is 
| 2408 ——— the weight fach a Demi-Cutvering ſhould be of 
33C * - that burneth 6 /. 14 3 avncer of Powder. 
To find what a Demiculverivg of Braſs of 2 8 hundred will require, Work thus. 
The Logarithmof 2592 6 341363 
hed iarhwak 2 800 —monnonng_ _ 344715 
The difference increaling. ——— 3352 
The one third of the difference, _ —F117 
The weight in Powder 6 -2: {, added alien Lo $3884 
gives the weight 7 [, 8. ounces ———————— 25 001 : 


Or extend the Compaſſes from 2592 ro 2$e0, the ſame diſtance will reach from 
6:30 7 46. as before. 2 - 5 | 


Wie "051 Llane RY Thidricbwerjcat ways = 
\ , "5 866'Þ'6 52 2-004 273 v1 
— 7 4 nc, 7s bf. 


—— 


L E— 


2488.7; | 

Of which number you muſt take 3 for a Charge forthe aid Pemi-Cul- 
vering, { thereof, being 5 pognd 1 © awncez, will be a ſufficient Charge for fuch a P.ece ; 
and th whatſoever you find on the Scale, and in the Table in the third Chapter for 
Braſs Pieces, take three quarters thereof for the Chiarye of your Iron Piece, it they be 
near that weight, AE 3 
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To know what quantity of Powder ſhould be allowed to a Piece of Ordnance 
not truly bored, 


Dmit the diameter of the Meral of the Pizce at the Touch-holebe 1 6 z=ches, and 

the diamacer at the bore is 5 5 inches, the weight of the Piece 4850, as you may 
ſce by Chap. 7, ſuch a Prece you may find in the ninth Chap, requires 4 1 /. for her 
duc co being near two Diaweers of her bore in Powder , Bur by my 1»ftr»- 
ment in the general Figure, With the two Rammers heads at the two ends LM 
(at the Rammer end L that was in the Gus at: the Touch-hole, I find: by the 
prick at $ on the Rammer, the ſoule or bore to be z eb our of his place, or 
1 i=ch from the middle of the Metal; then 1 conclude, that the thinneſt part of the 
Metal is 4 inches } parts, and the thickeſt [ide 6 and | parts; by which is appears, that 
one {ide is juſt 2 3»c s thicker than the other fide, as you may ee plainly by this Figure, 


AB divided is the diameter 
Q\ 


every Diviſion ſignifies an inch from the 
inward Circle to the outward Circle, is 
| the thickneſs of the Metal , the inward 
| \B Circle ſignifies the-bore of the P;ece, 


or greateſt thickneſs at the Touch-hole, 


thinneſt 4: 3 which may ſee is juſt an ;»cb 
= Diam. 2:5 — | the weld bord 6 ITE: arr 
Centre 6 : 8 =__ Circle'; theretore you muſt work as if 


the Piece were fortited no more 
only fo much as the thinneſt pare of the 
Mcual is, which here doth appear to be 

| | 4 inches } parts, the of" the 4.ameter of 
Dem. 14:0 the bore is 2 | 4»cbes added, makes 7 
from Ato D, the Centre of the bore being the chinneſt part of the'Meral, the whole 
ameter being 14, which is the true d:aweter, by reaſon the thinneſt ſide of the Meral 
is but 4 } inches thick, 

And by this you mult proportion your Charge by the former bei 
the bore b24 bees placed as Cinthe true Centre, then cvermore by 


The Log arithm of dramerer 16 b -—— 2204123 
The Log «rithm of the leſs dramerer 147 04. ——— 214612 
g(4\6 The difference decrealing, —————— ” 


The triple of the difference Subſtrated — 17400, 
from the Logeriches of 11 {. Powder © ounces, —— 20 


Leaves the Logericbw of the Powder 7 74 pound — 186739 
So that 7 pewnd 4 or 6 ounces, is a ſufficient for ſuch a falſe bored Piece z or 
extend the Compaſſes from 1610 14, the GE crimes cepeated from 11, will 
reach 7 4 pound, as before. 


thinneſt 4: 3 
of Met. 4: 3 
F:2 


16 znches, if 
Rules, 


3 


The Arit hmetical way. 
C14is [2744 * I 
—— — = 7 pm 6 ces, a5 before. 
C 16s [4096 
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SetEcr. XVII. , 


How Moulds, Forms, and Cartredges , are to be made for any ſort 0 f 
Ordnance. 


\ Artredges are uſually made of Canvas and Paper-Royal ; firſt cake the height of the 
Hrms of the Piece of your Scale a little lefs ;* part of an mcb of the diansrer for the 
Vent, and three d;aw, of the Chamber of the Pece in breadth, cut the Paper and the 
Canvas, and for the Canon in height to the whole Culvering, is allowed about 2 diam. 
of the Piece, from the Culverizg to the Minicn, the Charge the length of two diamer. 
and ; all from the CMimon to Te Baſe 3; diameters of Powder, and make them at firſt 
about 4 diameters long, and according to the direCtions here given, mark them, or put 
a pound of Powder into each (artredge, and meaſure how full it fils by your Scale tor 
each Gun in your Ship, or Army , and by that Rule you may know how to 
make a Table, ro make a Scale, to mark the Cartredge tor the tull loading, or diminiſh- 
ing of your Powder, according to the goodneſs or badneſs of the Powder ; 
and to the exraordinary over-heating of the Piece, having reſolved for what 
fort of Ordnance are to ſerve -you, and accordingly to have a form of Wood 
turned to the height of the Cartredge, which is. the 2 1 part of 22, the diameter Of the 
bore,and £ an inch longer than the Cartredge isto be,betore you paſte your Paper onthe 
form, firſt Tallow him, ſo will the Canvas and Payer (lip off without ſtarting or rearing; 
if you will make for tapered bore G#»5, your Forms muſt be accordingly tapered, if 
you make Cartredges of Canvas, low one inch for the Seams ; but of Paper : of an 
inch more than 3 diameters for the paſting, 1f once about the former, having a bottom 
fitred upon the end of the former, and Cartredge;, you muſt paſte the bottom cloſe, 
and hard round about, then let them be well dryed , and then mark every-one with 
Black or Red Lead, or Ink; tow high chey robe ; Which if yod have no 
Ladles, Scales, nor Weights, theſe diameters of the Bullets make a reaſonable Charge 
for the {anos 2 ; for a Culvering;, and for the Saker ; * for the lefler Pirces 3 of i x 
diameter of the Buller, and let fome want of their weight againſt time they are over 
hot, or elſe you may endanger your ſelt, and others. 


 EELV Ss cr, XVIIL | 
How to make Ladies, Rafmers;} or 'Spunges for all ſorts of Ordnance, 


| 2164 Mr. Gwnzer doth, or ſhould know how to Trace, Cut out, and alſo make up 
and finiſh all Ladles, Spunges, and Ranuners, and dire& others how to make, and 
finiſh the ſame ready for ule, 

You have: in the Table.in che third Chapter: tht lengths and breadth of the Ladle, 
anſwerable to each G a» in inches and parts, and you muſt allow; a diameter more to 
incloſe rhe head of the Staff within the Plate.,"the Button, or. head of the Ladle-ftatf 
malt be the height of the Shoralmolt , for Spunges, their *bouroms and heads are- to be 
made ot ſoft. Wood; as Aſp,, Birch, Willow, to be one diameter } in length, and}, or 
a wy little-Jefs. of the height- of ithe Shot, and. royered with Sheep-skins, Wool, and 
nailed with Cooper's Nails, that together they may fill the concave of the Piece, 

Let the Bottom or Head of the Ramm ot good hard Wood, and the height, as 
before one, ard the lengrh y of the diawerty of the Shot at one end next the Staff, it muſt 
be ſo turned, that a Ferril of Braſs may be'purthereon, to fave the Head from cleaving, 
When you Rarame home the Shoe, the Butronsmaſt-be bored 5 for the Staff to be = 
and taſtned with a Pin through, and his lengyghua Fbor morerthanthe concave of the Gu». 

. To maks,y Ladle for, a Chamber-bored Piece, your C engpaſſes opened to juſt the 
dias, of yt Chimber within © part of an inch, Divide the theafure into rwo equal 
parts,” rhen {& your Conpaſſerty one of rhem, and by that diſtance draw a Circle on 2 
Stor Papet,; rhe aw. of thar Circle is ! ſhorter than the diam. of the Chamber, and 


tike® parry of rhe Circle for the breadth of the Plate of the Ladle ; and for Cannons,” 


the Length odtiFhr to be rwite and 5 parts to h61d at rwo times ,' the juſt quantity of 
1, aader. 2 Tii INS. 
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S98CcrT, XIX., 
How the Carriage of a Piece ſhould be made. 


Mzz the ng of the Cylinder of the bore, and once, and half that length 
ſhould be the length of the Carriage, and in depth 4 diameters of the bore of the 
Piece at the fore-end, in the middle 3 and ;, and at the end next the ground 2 and 
2 the thickneſs the diameter of the Shot ; the Wheels ſhould be one half the length of 
the Prece in height ; the Sakgr and 3mon muſt exceed the former by ;; part, the Fau/- 
con and Famlconet by one ſixth part, Sea-Carriages are made lefs, as the Block-maker 
that makes them hath Rules for. 


Snacr, XX, 


To know whether the Trunnions of any Piece of Ordnance are placed right, 


Eafure the length of the Cylinder of the bore from the Muzzle to the Britch, 

Divide the length by -, and Multiply the Quotient by 3, and the Product will 
ſhew you how many ſ»ches the Trunmens mult ſtand irom the loweſt part of the con- 
cavity of the Piece, and you muſt know that the Trann0-; 0ught to be placed, ſo that; 
of the" Piece may be feen above, ori that place where the 7runnons arc ſet, 


| S$ner, XXL 
How much Rope wi## wake Britchings and Tackles for any Piece. 


[rb that carry.Gny, the moſt experienced Guyners take this Rule. Look how 
many feot your Piece 1s in length, four times ſo niuch is the lengrh of the Tack/e, and 
their Britchings twice the length ; apd-it the Rypes be. ſulpeted nov to be good, they 
nail down Qwoyners to the Fore-Trucks of heavy Guas, that he may not have any play , 
and if Britchings, and Tackles, and Cxwywers ſhould give way in foul weather, =J = 
diſmount her, that is the ſureſt way.The Pannners and Spanges are made of four Strand- 
Roper beſt, and ſerved cloſe, and ſewed with Yarn, / that 'they maybe ſtiff ro Ramme 
home the Shot and add. | 
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' What Powder is allowed for Progf, and what for Aion of each Piece. 


Or the biggeſt ſort of Pieger and-Cdnons ; for Proof 4, and for Service* her weight 

of her [ron Shet , for "the Calvering the weight ot the - Sbor- almoſt for Proof, 
and for Attion 2, for the Sakerand Faulcont, and for lefler Preces the whole weight of 
the Shot, until they growhhot ; and for Proof, the leſſer Pieces give them 1 and of 
the weight of the Bullet in Powder. 7 1h | 


Szcr. XXI11, 


The difference between the Common Legitimate Pieces, and. the Baſtard 
Pieces, and Extradrdinary Pieces. (2 1124 


Unner; call them Legitimate Pieces, as have due length of theis-( 
ing to the height jr en bores ; Baſtard Pieces bins, ah as = : 
than che Proportion of theix bore doth require ; and Extraordinary. ,arc uch Pieces as 
. have longer Chaſcs, than xbe proportion of their bore alloweth; . ang, theſe are called 
Baſtord Canons, Culverings ; {o likewiſe of Saker and, Fawkogn , which by your 
Scale, .and the'Rule thereon, you may preſently find them, 
Szcr. XXIV. 
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Sacrt. XXIV. 


How Powder is made, and ſeveral ways t# know whether Powder be de- 
eazed or no, by moiſture or Age, in party or im whole. 


Do was always made of Salt-peter, Brimſtone, and Char-cole ; but in theſe 
larter times experience hath ſtill mended the goodneſs or ſtrength of ir more, than it 
was in former times by much : bur briefly thus ; the beſt ſort that is made at this, pre- 
ſent time is made of ſix parts Salt-peter, Brimſtone, Char-cole, one part. 


the Muſquet or Piſtol Powder 15 now commonly made of Salt-peter five parts, one 
part of Brimſtone, and one of Cole ; Canon-Powder of Salt-peter four times as much 
as of Brimſtone, and as of Cole, The reaſon why Piſtol-Powder being the ſtrongeſt 
of 6 — 1 — 1 is not ſo good tor the Canov a8 4— 1 — 1 the weakeſt, although you 
take but ſo much of the Piſtol Powder as you hind by an Engine to be of like ſtrength 
with anather quantity of Canon-Powder. 


The reaſon why ( anon- Powder is beſt fr Ordnance, is, becauſe it taketh up a grea- 
-rer room in the Cylinder of the Piece, than Piſtol-Powder , for in raking up much room 
it hath the greater length or fortification of Metal about it in the Piece, 


Suppoſe a Sakey require four 1. of great Powder for her loading, and I would know 
how much Piſtol Powder is equal in ſtrength to four /. of Canon-Powder, trying by an 
Engine made on purpoſe to try Powder, hnd 3 /. of Piſtol-Powder , therefore you 
ealily concieve, that z pounds have but 3 quartersof the Metal of the Piece to keep it 
from breaking, whien 4 pound had a quarter more Metal, than the other had; 


Nath. Nye Mr, Gunner found by an experiment made by him at Der:ton the 17 


of March Antlo 1644, be loading a Saker-bore Prece of Iron, and the thickneſs of the # 


Metal about the Chamber was 2 5c. and load her with 4 pound of weakCanon- Powder, 
which filled the Cy/izder of the bore 9 inch. juſt; which g »*cb, in length, and two inch. 
in thitkneſs & 225 inches of Meral about the Powder, which was 6 ounces more than 
the Piece ſhould have had in proportion to Piſtol- Powder : He fired, and the Prece went 
off ſafe; and he ſaith, he loaded her again with one pound and ; of fine Powder almoſt, 
which filled the bore but 2 inches and 3, and hadto its Fortification but 6, 8 4 :ncher, 
which in weight is 1 5y. and whenthe Gn was diſcharged, it broke into divers pieces, 
as there is witneſs enough in that Town. 


The harder the Corns of Powder are in feeling, by ſo much the better it is. Secondly, How to know 


Gun-powder of a fair Azure or French Ruflet colour ts very good, and it may be j 

to have all its Receipts well wrought, and the proportion of Peter well refined. Thirdly, 
A 3 or 4 Corns of Gu»-powder ppon a white piece of Paper, the one three fingers 
diſtant from*the other, and fire one, if the Powder is good, they will all fire at onee, 
and leave nothing bur a white chalky colour in theplace where they were burned, neither 
will the Paper be touched; bur if there remains a groſneſs of Brimſtone and Salt-perer, ir 
15 not good. Fourthly, If you lay good Powder on the palm of your Hand, and fer it 
on Fire, it will not burn you.  Fifthly, To know the beſt amongſt many ſorts of Pow- 
der, make a little heap of every ſort, and ther ſetting thoſe heaps one from the” orher, 
mark well when you put Fire into them, which'of the heaps did take Fire the ſoonelt , 
for that Powder that will ſooneſt be on Fire, ſmoak leaſt, leave leaſt ſign behind it; 5 
the beſt ſort of G un-pewder. 
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Sz#cr. XXV. 
How to make an excellent good Match to give Fire to any Ordnance, 


Ake Cords made of Hemp that is not very fine, or of Tow which is better, (al. 

though it will conſume ſooner, and twiſt it until you have made the Srands as 
big as a mans little Finger , this done,boy! the ſaid Cords in ſtrong Lye aſhes,and a little 
Salgpeter, until all the Lye be waſted, and then make it up , take the feces or re. 
mainer into your hand, and with the other draw the Match through twice or {thrice, 
then drie it, and keep ir for ſpecial uſes, for Vaults, Mines, and moiſt weather, and it 
is very fit for ms any where, 


Sncr,. XAAVLI 


How to make Powder it ſhall not waſt with time, and preſerve that as is good 
to keep it from decaying. . 


Hat time ſhall not waſt it, rake what quantity of Powder you will, and mix it with 

Brandy, and make it up in Balls, and drie them well in the Sun, or in awarm place, 
and keep them in Earthen Pors well glazed until you have cauſe to uſe them , this Pow- 
der will not waſt with age, nor decay. 

To preſerve Powder that is good, all Gavners have, or ſhould have that reaſon to 
keep their Powder and Store in as good a dric place as is tO be had in Fort or Ship con- 
venuent, and every ay. or at moſt chree weeks turn all the Barrels, and Cartredges 
Barrelled up for readineſs, turn them upſide down, ſo will the Peter be Diſpert into 
every place and part alike, for if it ſhould ſtand long, the Peter will deſcend down- 
wards always as it licy and it it is not well ſhaked and moved, it will want of irs ſtrengrh 
at top very. much, and one Pound at bottom with long ſtanding, will be ſtronger than 
three at the top ; keep all Cartredges which are filled zor the Piece againſt he is hot in 
Barrels by themſelves, that you may know them by a mark when need requires. 


SzcTt. XXVIL 


To renew and make good again any ſort of Gun-powder that hath loſt its 
ſtrength by long lying, or moiſture, or any other means, 


Irſt moiſten the ſaid Gun-powder with Vinegar or fair water, beat it well in a Mor- 
Fs, and then ſift it through a fine Sieve,or a Search, with every pownd of G »n-pewder 
mingle one ounce of Salt-peter that hath been mealed , and when you have ſo done, beat 
and moiſten this mixture again, until you ſee by breaking, or cutting with a Knife that 
there is wine Salt-peter or Brimſtone init , moreover, corn this Powder when it is 
1ocorporated with the Peter as it ought to be ; then pre a Sieve with a botrom of 
thick Parchment made full of round holes, then moiſten the Powder which ſhall be 
corned wich Water, put the ſame, and alſo a little Boul into the Sieve ; and when you 
have ſo done, ſift the Powder ſo as the Boul rolling up and down in the Sieve may break 
the clods of Powder, and make it by _ through the holes to corn; and It it will 
not go through, you mult beat it again until iz will, 
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Sncr, XXVIIL 
To make Powder of divers Colours, and firſt to make White Powder. 


Ake of Salt-peter 12 parts, of Brimſtone two parts, and of Camphir one part, 
beat,and (ifr,and incorporate all theſe po_—_ ; and after you have fo done, 
beat them again, and ſo oft until you ate fare they are well incorporated, then moiſten 
it with Aqua Yiie; and when you have thus done, corn the Powder, as you are taughe 


before. 
To make Red Powder, 


Take the ſame things, and work them as before direted for #hite Powder, and as 
that was moiſtned with Aqua ite, now you mult moiſten this with Vineagar, being 
Red as Blood, which will make the Powder likewiſe fo in moiſtening of it, and then 
corn it, as is before taught, 


To make any Coloured Powder. 


Boil the Vineagar in ſuch tranſparent Colours as you would have the Powder to be of, 
as if Blew with Blew Bice, of Green with a lutle = __ and the like : always 
take care that the Colour be not too thick, but very thin, or elſe it will weaken the 


Pawder that you do make, 


Sn '$ XXIX., 
of ſeveral ſorts of Salt-peter, a way how to make a ſort of Salt-peter 
very excellent, with eaſe, and leſs coit than any Way. j 4 


A Rrificial Salt-peter is a mixture of many ſubſtances gotten with Fire and Water out 
of drie Dirt and Earth, as out of Vaults and Tombs, and alſo Charnel-Houſes; 
the beſt of all is of Beaſt-dung converted into Earth, in Stables, or Dunghills of a long 
time not uſed; and when it is to be made, it is made with'a great deal of Charge, Another 
excellent ſort of Salt peter is made on Flower that is called Plaſter that groweth,gon 
Walls four parts, of Unſlak'd Lime one part, and fo boiled over the Fire with Water, 
which is to no purpoſe to make relation how tor to make tull direction will fill my live- 
ſed ſheers too faſt; but this one way, which is the moſt calie and leaſt coſt, I will write the 
Receipt thereot, which is this, 

Take quick Lime, and pour warm Water upon it, and let it ſtand fix days, ſtirring 
it twice or thrice a day ; and take the clear of this Water, ſet it in the Sun until ir be 
waſted, and the Salr-peter will remain in the botrom. To refine Salt-peter, and make 
irfit for uſe, there is ſeveral ways, but this by Fire 1 ſhall only. write thereof. Do thous : 
take an Iron Pot or Skellet, and fill it with Peter, fer it on the Fire, and cover it cloſe 
with an Iron Cover on the top, or with a Stone ; when the Salt-perer is melted, rake 
Brimſtone moſt finely beaten,and caſt ſome thereon, kindle it,and let ir burn unti] all the 
upper part be burned, which when effefted, will leave the Salt-perer cloſe like to a 
pou ot Marble,for the Brimſtone will burn up the groſs vidtiouſnets of the Salt-peter ; 
t i520 No paper further relation of rhis,by reaſon every G#nner may have his 
Peter ready made refined and in Meal at the Powder-mens, or Chandlers , vr it he is 
conſtrained ro make Peter or Powder, he may have ſeveral Books which give a tull and 
large deſcription of the making thereof, as Nath. Nye Tarts glia, or Norton's, bur 
tor what is uſeful for a Gzazer in particular, is ſfufficiemly ſpoken already ; therefore 
let it ſuffice now, having ſhewed fathciently how to make Fowder, and trie the ſtrength 
of Powder , to know what Shot and Powder is meet for every Piece, to find whether 
the Pizee be true bored or not, to load a Piece with diſcretion, it not true bored to 
make the Diſpert , and alſo to know the differenc: betwixt Iron and Braſs Preces. I ſhall 
come to touch how to make 2 good Shoe either of Point-blank, or at Random, with as 


much eaſe and plainneſs 25 ever was taught by any before. 
Secrt. XXX. 
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Shooting by 
. the Metal. 


of Shooting 
by 2 Diſpert. 


Sscr., XXX. 


How to Load and Fire a Piece of Ordnance like an Artiſt, 


Efore we ſhoot at a Mark, itis beſt to Load our Piece, in which, firſt obſerve the 
Bui and be ſure to lay your Budge- Barrel, or Cartredge of Powder to Wind- 
ward of your Piece, and place your Linſtock to Lee-ward, clear the Touch-hole, and 
Spunge her well, and ſtrike the Spunge on the Muzzle to ſhake off the foulneſs two or 
three blows. - 


Then let him ſtand on the right ſide of the Gu», and hold the Barrel, fo that his afliſtanc 
may thruſt in the Ladle , being full, give it a ſhog, then ſtrike off the heaped Powder, 
he being on the right {ide likewiſe, with his Body clear of the Muzzle, put the Ladle 
home to the Chamber ſtedily holding your Thumb upon the upper part of the Ladle- 
ſtaff, then tura the Staff until your Thumb be quite under it, aud give a ſhake or two to 
clear the Powder out of the Ladle, as you hale him out, keep him up that you may bring 
no Powder vut with the Ladle ; then with the Rammer put ; Powder home gently, and 
after put in a good Wad, and thruſt it home to the Powder, and give it two or three 
ſtroaks, to gather the looſe Powder together, and it will fire the better ; be ſure your 
aſſiſtant have his Thumb on the Touch-hole all chis while, then put in the Shoe with 
the Rammer home, and after him another Wad, and then with'the Rammer give two 
or three ſtrokes more to ſettle it home, that there may be no vacuity between the firſt 
Wad Bullet, and laſt Wadde ; your Budge-Barrel and your ſelf ſtanding to Wind- 
ward always, and your Piece by the Diſpert djxefted to the Mark, Prime her, and let 
the Powder come from the Touch-hole to ſe-ring, your Leg ſtanding for- 
ward, and fire the Powder on the Baſe-ring, and draw back your Hand , and you have 
fred like the beſt of Ganners, but if you had given fire upon the Touch-hole, the 
Powder there would have endaygered to have blowed the Cole and Linſtock and allou 
of your hand , therefore you muſt have a care of a great Touch-hole. 


ST n-cr. XXXI 


1 he difference of Shooting by the Metal, and by a Diſpert by a Right Range, 
and at Rantlom, by the Figures following, 


ps 1 by the Metal is the Figure A B, that is, admit you raiſed the Muzzle-ring, 
Jand the Baſe-ring, and the Mark, and your Eye in a Right-line, if you put the 
Scale into the Muzzle with the Plummet hanging to it, you ſhall tind it differ 4 or 5 or 6 
degr. according to the length or Mark of the Prece, and in regard of the ſeveral diffe- 
rences of the length and marks, or Diameter of her Baſe and Muzzle-ring, no certain 
proportion can be generally aſſigned, yet for moſt Pieces it hath been well obſerved, that 
the Piece direted by her Metal, will ſhoot about twice as far as when the Mark is level 
and ſet by a Diſpert & Quadrant and the Sight-line parallel roche Horizon, ſo that admit 
2 Piece were laid by the Metal of Baſe and Muzzle-ring, and that it differed from a 
right Level 6 degr. as you found by your Quadrant in the Scale, you fired at the Mark, 
the Gus {0 was, ws meafuring the ured om find it 412 Paces, which is as much 
beyond the Mark as it is to it, which is the difterence of Shooting by the Diſpert or Ax:s 
of the bore in right bored Preces following, this is chilled Point-blank, for if you acknow- 
ledge the higher the Muzzle of a Piece is elevated, the farther the Shot is carryed ina 
Right-line. There can be no Point-blank diretly known, nor Rules to know them, 
without you takea Piece and make 11 Shots out of her, and ſo by it proportion a Table, 
ashere is one following. You muſt have leave, if poſſible, to Shoor ſo many Shots in 
a Piece at ſuch elevations with the like goodneſs and quantity of Powder, as wil make 
you ſuch a Table of the Proportions of Right Ranges, called Point-blanks, before you 
can have any guels certainly of Proportion for other Gunz, but tp make a good Shot at 
a Mark, firſt be ſure your Gans Trunnions be placed right, the iage well =_= the 

atiorm 


\ 
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Platform clean were, and that the ground be Level, and that the Carriage- A Table of 
Wheels be one as high as the other, and whether the Axle-tree be placed Point-blan. 
juſt acroſs the Carriage, or not ; or whether the Prece be true bored or nor, | dig. 1a9dons) 
if it be a true bored Piece, ſet your Diſpert on the Muzzle-ring, juſt over | | 
then Centre of the Muzzle of the Piece, which may be done by holding a| x | 20g | 
Line right before the Muzzle,and two Sticks or Notches made in Sticks put | 2 
on the Muzzle-ring, and by the Line you may ealily tind the middle where | + 
to put the Diſpert;and likewiſe if the Line touch the upper lide & lower lide | , 
of the Meral alike, you may be fure the Gwz lies Level, or by the Scale| x 
and Quadrant on it and Plumb-line, if it hang in the Mouth of the piece, 5|285 
and no degrees of Altitude, but by the Long Side-line thereot, be ſure the | , 
Piece is Level, and will carry the Bullet Horizontally in his violent Courſe, $ 
therefore by your Crows and Standers by, or Matroſles fet abour the Piece | g | 235 
to the Mark, as at D, that with” your Eye two feor from the Baſe-ring 19 | 354 
ou may ſee the Mark on the upper part of the Baſe-ring, the top of the; 20 | 45.4 
Dilpert, and the Mark or Turret you Shoot at in a Right-line, as CD,' 20 | 693 
and this you may call Point-blank, and all Shooting in'this Form, and no 40 | 85 5 
other. ; | © | 1000 


| 
244 | 


On the upper part of the Baſe-Ring, the top of the Diſpert, and the Mark or Turret T9 Shoet in a 
you Shoot at in a Right- line, as CD; and this you way call Point-blank, and all Righe-Rengp : 


Shooting in this fokm, and no other, as the Puilet 


doth GO M A 


But for Shooting in a Right-line called the Right Range of a Buller out of any.Prece Rioht-line at 
for making ot Batteries, or Shootng at Random at any adyantage, you may make uſc any Degree of 
of this Table, until by your own experience, you have made out of a Gu# by Shooting Ele vation. 
firſt Level, and afrerward from degree to degree tO 1.0 degrees mounture, or more in a By thc Rule of 


Righr-line. Propertion, 


Paces, 
The vſe' of the Table of Rj ht-Ranges, or Point-blanks before-going, it is found 243 239519 
by experience, that the Prece alligned ar ſix degrees of mounture Shoot 2 00 Paces in 4: | 
a right or inſen(ible crooked Line; 1 deſire to know how far the ſame Piece will Shoot 19i354,354999 
in a ſtraight Line, being mounted to x 6 degrees? ſay by the Table if 285 the Number 79232703 
againſt 6 dogreer giveth 2 00 paces, what will 354.the Number againſt 10 degrees give? ——— 
] anſwer, 2 48 ;3 paces, $124\ 434 


The Logarirhm of 6 degr. is 28 x. 


The Logarithm of the Paces known 200 


Which do 
_— ich done 


4 backwards, IS 
23JO1I 03 6 dcgr. againit 


— 


' 1 $5 in : 

The Paces againlt 10 degr. is 3545 —— — 254900 avg the laf 
| The Sum —— — 485230 
give the Logarithm of 248 2 Paces —— 239519 


Orextend the Compaſſes from 285 to 200, the ſame diſtance will reach from 35 4 
200X354 | 


to 248 52 Paces as before ——- ———- === 248$ ZPaces, as before. 
0 231t% 285 | ; b ) 
And the Fygurevis:fram-E the | rop of the Caſtle ro'F the (ide of the Tower at W's 


1 © degr. Mounture, carties rhe Buller violently 2.48 Paces. 
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Sz cr. XX XII. 


How to Order and Dire a Piece, and amend an ill Shot that was made, 
either by the Metal, Level, Kight-line, or Advantage, or Mount. 


Frer you have made one Shot, and find the Prece carry juſt over the Mark, then 
Aa all as hath been before taught again, and when your Piece lies directly againſt 
the Mark, obſerve how much the laſt ſtroke of the Shor is above the Mark, ſo much 
longer make your Diſpert, that the top of it may be juſt ſeen from the Britch of the 
Fiece in a dire&t Line with the ſtroke of the Shot; and being ſo fitted, Level your 
Piece with this new Diſpert to the aſſigned Mark, give Fire, and without doubt it will 
ſtrike the ſame ; if the firſt Shot had {truck under the Mark, then bring the Pizce in all 

ints, as before , mark how much of the Diſpert is over the Shot, and cut it juſt ſo 
ſhort, as being at the Britch, you may diſcern the top of ir, the Mark of the Baſe- 
Ring, and the ſtroke of the Shot in a Right-line, when you percieve it is of ſuch a 
length, Level the Prece to the intended Mark as at the firſt, Prime, and give Fire. 


If the firſt Shot had ſtruck on the right Hand of the Mark, to-mend it, you muſt 
Level the Piece as formerly, you ſtanding behind the Britch of the Piece, obſerve the 
ſtroke of the Shot over the Diſpert, that part of the Baſe-ring which you at that inſtant 
looked oyer in a Right-linc towards the Diſpert, and the ſtroke of the Shot, ſer up a Pin 
with a little ſoft Wax on the Baſe-ring, ſo this Pin will be in a Right-line with the DiC. 

and ſtroke, then Level your Prece to the Mark intended by this Pin, and the firſt 
iſpert, and without queſtion you will make a fair Shot ; for when you Level by the 
Meral of the Baſe-ring where the Pin is placed and the Mark; the Piece ſtanding at thar 
dire&ion, look over the top of the Diſpert from the Mark in the Baſe-ring, and 
ſhall find the Piece to lie juſt ſo muchto the left, as the former Shot Nruck to the righc, 
from the intended Mark, which ſhould in all likelihood now ſtrike the Mark, ©*© * 


But if the Shot be both wide and too low, then you mult uſe both dire&tions, as 
before taught to make the next Shot ; firſt regulate the Dif by cutting it ſhorter, 
according as the Mark of the Shot is lower than the intended Mark, then by the laſt 
Rule mend the Shooting wide ; theſe things done with care and diligence, you may 
be ſure'will mend a bad Shot. 


SECT. XXXIIL 


Of Shooting upon the Advantage or Random, at a Mark , beyond the Right- 
line of the Pieces reach, or Right-range of the Shot, and of the Dead- 
range for every Degree. 


+ the two laſt Seftions we have ſhewed for the Right.range ; now we come to ſkew 
for the Dead-range, which conliſteth of the right and crooked Range together in 
one, and vhen called the Dead-range, which is the whole diſtance from the Platform 
upon which the Piece intended or afſigned is diſcharged unto the firſt fall or 
graze of the Bullet on the Leyel-Line , or on the ground called the Horizontal 
Plain , ( by reaſon the different length of the Piece, and ſtrength of the Pow- 
der increaſeth or diminiſheth the , courſe or fury of the Shot , and therefore 
more dithcult to be found out, but only by Experience, or Diagrams, Tables, or Scales 
made by Experiment; now it visery difhaulr, and a thing uncertain alſo to arrive here- 
in unto exattneſs, without ſome Experience of the Piece ; and therefere every one that 
will learn to Shoot at Random, mult draw his Piece -in a Level Ground, where f6rſt 
Shooting Level, he muſt obſerve that diſtance in Feer and Paces ; then Mount his Piece 
ro one 4-gree, and mark where that ſhall Graze, and thus find the diſtance of every 
degree ixom the Level tothe 10 degree, and by theſe diſtances make a Table, to which 
annex 
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annex the degrees againſt the diſtances, by which Table, and the Rule of Proportion, 
or Logarithms, or Line of Numbers, find how tar another Piece will convey her Shet 
from degree to degree ; but in caſe you cannot have the Liberty; nor Powder to do the 
aforeſaid, you ſhall have a Table here that was made out of a Saker eight Foot long 
(by Nath. Nye, as in the 4oth. Chap. of his Book,) where he faith, he Loaded her 
with three Pound of Powder, the Shot at one degree of mounture was carryed 2 7 5 
Yards, or 225 Paces ; the next Shot was at hve d:prees Random, and at that mounture 
the Shot was conveyed 416 Paces; and the next tryal was at ſeven degrees mounture, 
and the Random produced 505 Paces ; the lalt rryal was at 10 degr. mounture, which 
ſent the Shot 630 Paces of five Fort to.a Pace, 


Whilſt he made theſe Shots, he loaded the Piece himſelf with looſe Powder, exattly 
weighed, and weighed rhe Wad alſo, and beat down the ſaid Wad with four ſtrokes 
ſo near as he could by the ſame ſtrength, as he did the time before, alſo he let the Piece 
cool berwixt each Shot of it ſelf, ſtaying above half an hour berwixt each Shot, he pur 
no Wad atiter the Bullet, becauſe the Prece was mounted, he tryed the ſtrength of his 
Powder, and noted it down, ro compare with other Powder, to know its ſtrength by , 
and that is the way all Gunners mult rake, that intend to make good Shots at Random, 
All Mr Gunners ſhould be able to draw an exatt Deſcription of the ſaid Garriſon, and 
every object as lyeth near his Works by the Rules of the 7th. Chap. of the Arc 
of Surveymg by the Sea-Compaſs in this 5th Book ; ſo that he may know what is within 
reach of his G#»s, by which means he ſhall not be troubled to rake Diſtances, but be 
ready at all rimes to know his Diſtances by his Maps : then after he hath made one Shor, 
he may make another Shot to any Diſtance he pleaferh. 


E xample, 


Suppoſe I know the Diſtance by my Map where- the firſt Shot grazed to be 704 
Paces, as you may ſee by the Figure out of the lowermoſt Gs of the Caſtle trom $ 
tq the graze at A, the mounture of the Piece being 4 degr. how much muſt I mount 
the Piece to convey her Shot goo Paces, as you may ſee by the Figure B the Ger, to 
C the Shots graze, or place required. 


You muſt proportion theſe Diſtances of Random, to thoſe in the Table following ; 
ſaying, if 704 Paces require 370 Paces, as is in the Table at 4 degrees of Random, 
what number will be found againſt the degree inthe Table; I muſt Mount the Prece 


unto 900, and work by theſe Rules. Bead che 
Co npaſjes from 
379 x 900 704 to 370, 
RS —— — 4” tne fame wil 


react from 992 


704 to 473: 
The Logarithm of the Shor made 704 is 284757 
The Logarithm in the Table againſt 4 degr. is 370) — 256829 
The Logarithm of 900 Paces Random is ———— — 295424 _ 
The Sum is — 552244 595 


gives the Logar. of 473 Paces, which I look for in — 267457 the Table 461 
of Randoms, but find no ſuch number there, but the next lels is 461, and the next 
greateſt is 5 50 againſt 7 degrees, the difference berween theſe two Numbers, is 44 and 
461 is 12 leſsthan 473, and 12 is almoſt the one fourth part of 44, and theretore ir 6 
thews that the Piece muſt be mounted at 6 degr, 1 5 min. or 9ne Quarter to reach the 
Diſtance of 990 Paces as from B or b to C. — 
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the Price. 


of 
Us —_ Here is a Table of Randoms that was made out of the fore-named 
of dead Ran-| S$akey of 8 Foot long, and loaded with 3 Pound of Powder, and every 
_-— WM Gunner is adviſed, it poſſible, to get Powder, to make one by his own 
Deg. Randoms. | experience, and always fo, keep ſome of the ſame Pewder to try his 
o 1206 Proportions by ; the Rule in the 2 4 Section by any other Powder he 
1 |225 ſhall have occaſion to uſe, for this is 1 of the material things belonging 
2 |274 to a Gunner, without which knowledg hec an never make a good Shor, 
3 | 323 for at the time of a Leagure he muſt expect often to change his Pow- 
4 | 370 der, as ſometimes you ſhall have g Pound of one fort as good as 15 
5 | 416 of another ſort, as by Inſtrument and Shooting you may have expe- 
6 | 461 rience. 
7 | 595 
s | 548 Sscr. XX XIV. 
9 | 589 
201639 | How to make an effeFual Shot out of a Piece of Ordnance 
at Random, 


Very one that hath Charge of a G», muſt at one time or other get leave of his 
Cc ior to make two or three Shots at leaſt out of the ſame Piece, and mea- 
ſure the Diſtance from the Platform to the firſt graze of the Shot, you muſt apply itto 
this Table by the laſt Rules of Proportion in the laſt Seion,and find what deg. you ſhall 
need Mount the Gm» to for any other Shot at any other time, when you ſhall have oc- 
caſion ; when you have Loaden your Pzece, as you are direfted in Sect. 3; 2, take the 
Diſtance to the Mark in the XVI Chap. of the ſecond Book of the Deſcription and Uſe 
of the Quadrant I have ſhewn you; and alſo obſerve how many degrees the Platform 
is higher or lower than your Mark by your Q#adrant on the back-Rde of your Scale ; 
after you have done that, then Calculate by the laſt Rules what degree the Gu» muſt 
be Mounted to, to reach the Mark, it the ſaid Work be under the Placform Subſtrat the 
Difference found by your Qszadrant, out of the degree of the Random ; byut if the ſaid 
Mark be higher than the Platform, Addthe degr. of that Altitude to the degree of the 
Random, and at theſe corredted degrees Mount your Piete. 


How to Mount your Piece by your Scalc and Quadrant thereor, 


The uſe of the To the (ide of the Scale or Ouadrant is a piece of Braſs fitted of the ſame breadth, 
vadrant on With rwo Screws, and holes fitted to ſcrew the Braſs Plate rwo 1xcbes of the former 


—_— length , without the Edge or Side of the Line of Numbers, for to take any Angle that 
th: Scale in the 
third Chap, fcr 
theMounting of 


is under the Line of Level , for if you pnt the Braſs into the Mouth of the #:ece, the 
Line of Numbers being next unto it, and put in the Tompkin into the Mouth likewiſe 
ro ſtop it faſt in the nuddle of the Metal at the bottom, and then the ſtanders by raiſe 
the Britch with Crows to what degree you pleaſe ; and ſo likewiſe it the Mark or degr. 
aſſigned be above the Line of Level, it the Scale will not ſtand faſt by the degree of 
the *Diameter that fits the Bore, putting of itjuſt into the Mouth of the Pieoe, then 
ſcrew the Braſs Plate to a hole made on purpoſe for the other (ide, and turn the degrees 
of the Diameter to the Bore, and faſten it with the Tompkin in the middle oe the 
Mouth, as before ; and ſothis Inſtrument will be moſt uſeful for all things as belong 
toa Gwnner, With leſs trouble and Charge, than any other that ever was made by any 
other Men, and far more uſeful. 


Then the Inſtrument being in the Mouth of. the Piece, as before dire&ed, mark di- 
ligently until the Plumb-Line, which proceeds from the Centre of the Quadraxs, cut 
theſe alligned degrees and Parts of degrees that you are to Mount the Gun by , ia the 
Arch which 15 Divided into go degrecs in the outward Circle thereof ; your Gun fo 
Loaded and fitted; as beforeſaid , make your Shot, for withour queſtion, you will 
make a good *hot, and ſtrike or came near the Mark. 


As 
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As for E xamp/e, 


1 


Suppoſe you make tryal of your Gwnas is ſpokei-of ,in the laſt Setion 35, you 
Find that at-4 degrees of Random upon. a Level-Ground the Shot is conveyed 704 Paces, 
it you br Alles out 1a haſt upon Service againſt 4 City, or other Forr, and being ap- 0 
potnted to play your :G## towards it, you alſo find it ro be beyond the reach ot the 
Right-range of your Shot, and the Diſtance being 560 Paces; and alſo that the place 
is lower than where you can Plant your G#z by one degree and : or 10 mx. then to 
know the 4:gree of 'Mounture, you may work as by the laſt Rule, it 04 gives 379 
againſt tour degrees, What will 560 ive? the Diſtance to the Mark, it will give you 
the-Number 2 9+ ; Took for this Number in the laſt Table 295, or the neareſt Ni#mber 
to-it, and againſt Har degree and Part of a degree, which muſt alſo be found by Sub- 
ſtracting the neareſt leſs Number out of the neareſt great Number, the greateſt Num- 
her inthe Table is 32 3, the neareſt leaſt is 274, the Difference is 49, the difference 
betwixt 32 3, and 395, "is 28, the half of 49is242, which thews that degree is 2 
anda little above © of Random ; but becauſe the Mark 15 Jower than the Platform, Sub. 
ſtrat one degree : or 10 min. out of 2 degr. 32 mu. and the Remainis 1 degr. 22 11s. 
the true height the Piece muſt be elevated, to reach the Mark ; but if the Shot graze to 
the right or left, you are to mend it by direftion in Seft. 31, but ever by the Example 
or Direction. there. 


Suppoſe the Shot graze over the Mark 2© Paces, Subftraft this 20 out of 560 the 
Diſtance, and Mount the next Shot according as if the Mark were but 5 40 Paces diſtant, 
if 20 Paces too ſhort, make the next Shot as 5 8© Paces, that is the degree that is found 


by that Proportion to reach ſo far, 


SacTt, XXXV, 


How to find the Right-Line, or Right-Range of any Shot dz/charged out of 
any Piece, for every elevation by one Right or Dead-Range giver for 
| the Piece aſſrgned, 


Irſt, you muſt have the help of this Table of Dead-Rayges, which was made by y.__.* 
FPraetonr of Mr. Norton, and the Table of Point-blanks, or Right-Ranges, was aſe of this: — ' 
the ſame Shots in a Right-line at every degree of Mounture, as this Table is the Dead- ble by the ſame 
graze of the Bullet at the ſame Shot with the ſame Gw» , for he made-2 00 Shots for Rules inthe 32 


SeQ. and Table 
teyal. of dead-ranges; 


Now although it be a thing very difficult, and likewiſe uncertain to arrive herein to 
exatne(s, without ſome Experiments made with the aſſigned Pjece and Powder ; yer to 
come to a neceſſary nearneſs at firſt, far ſurer than by uncertain gueſſing by this Table, 
or by my Scale , and the Rules therein directed, 


As for Example, 


Admit you were to ſeek the Right-Range of a Bullet, that the Prece was fired at 3 
degrees Mounture, and the Dead-Range of the Bullet was known to be 22 90 Paces, 


—= 710 Paces, 


The Artof Gunnery. Book V. 


A Table of Pro- 


_—_ of Dead-! Or look in this Table of Dead-Ranges agaiuſt 30 deprees Is 
anges. | 2150) —— "I 333243 
Degr. | Pas. | And the Dead-Range given or known for 30 degrees 
O I92 to be 2 800 Paces. _—— mm 334242 
I 298 The Number againſt 3o degrees in the firſt Table of : 
2 494 Point-blanks 693 ——— ——— © 229073 
10 —— 
- Puho | The Sum ——. 618315 
22 Gives the Logarithm of 710 Paces for the Right- 
5 732 Vous OO 285072 
6 $28 Range 0 2» W#4+ 7. 1} . ; 
| 7 934 The Buller carryed violently in a Right-Lint ar 30 degr. Moun- 
| $ I 044 rure, | 4 
9 41129 But admit the Level Right-Range is given, and the Righ 
git-Range 
4 - 4 of 30 degrees — ſought, 
I2 | 1394 Work by theſe Rules. 


. : _—_ The Logarithm of Point-blank © degr. is 192 ——. 228 330 
5 1622 The Num. againſt 3o d. is 693 in the Table Point-blank- 284073 


16 [1686 | The Level Right-Range of thus Piece is 197 Paces — 229446 
I I DEN 


19 bag Gives the Log. of 711Paces for the Right- ranges required 2851 8g 
T . , 

"+ - 454 And as the Numbers are in the Logarithin, ſo you may do by 
30 |2155 | the Line of Numbers. | 

35 2249 693 7.0; IS97 711 Paces the 
40 | 2289 | gem 4 ==== Range in 2 
42% | 2296 192 Right-Line. 
[45 228g 

525 [2283 SncT, XXXVI. 

60 I 792 


To know how much of the Horizontal-Line is contained direFly under the 
Right-Line of any Shot called the Right-Range wade out of any Piece 
at any Elevation aſſigned. 


E it propounded to find what part of the Horizontal-Line lyeth dire&ly under the 
B kigt-trapge of the Piece d at 30 degr. Elevation, the Right-Range for ;0 
deg. Mounture, by the laſt Rule is found to be 7 #1 Paces, Work with the Complement 
of the Pieces Mounture 60 degr. thus always. 
As the Kadins go degr, —————— - —— I 000000 
is to the number of Paces in the Right-Range 71 1 Paces ——— 285186 
So is the Compl. Sign of 30 degr. Mounture, which is 60 degr. — 99 3969 
to the Logarithm of the Horizontal-Baſe 61 9 Paces ——-—— 279155 


Now you find that 619 Paces lies under the Right-Range of the Shor, you may pre- 
ſently find how much of the Horizon is contained under the Crooked-Range of the Shot, 


if you Subſtrat 619 the Horizontal Diſtance out of 2200, the Randoms at the firſt 
raze of the Bullet from the Piece, rhe Remainer is the Horizontal Diſtance 1 5 81 
aces, Which lies under the way of the Shot, as it goeth helically berween the Right- 
Range, and the natural or perpendicular motion, or before it make the firſt graze , the 
like 1n all other queſtions. 


CacT, XAXXAVIL 


T5 


Gaar, KILL "The Att of Gannery. 


Snvexr,XXXVIL 


Of the violent, crooked,” ard watural Motion or Conrſe of a Shot difcharged 


out of 'any Piece of Ordnance Afſegned, 


C 


BY the thixd and fourth Propoſition of the ſecond Book of Tarteghia, his News 


Scientia\, ſhews that every vy, 45a Shot in the end of the violent 
motion therepf, being Diſgharfed our of a f Ordnance, (0 it be not right up, or 
right down,; the C Range, ſhall Right-Range, and to the natural 
Courſe and Florion erwixt them 


As for Example. 


The Right-Range being all the Right-Line A B which is properly called his Violent 
Motion, and B C will be the mixt or Crooked-Range, and C D the Natural Motion, 
wherein from A to B is the furtheſt part of the Violent Motion, and from © co d the 
end of the Natural Motion. 


And in the ſeventh Propoſition of the fame Book, he ptoverh that every Shot equal- 
ly heavy, great or little, equally clevared ahove rhe Horizon, or Oblique or 
Levelly dire&ed, are among themſelves like and proportional in their Diſtances, as the 
Figure following ſþeweth, as A:E:F is like -< proportional in the Right and 
Crooked-Ranges unto H : I, and in their Diſtance or Dead-Ravges A F unto A: I. 


And in his fourth and ſixth Propoſitions of the fame Book, he ptoveth that every 
Shot made upon the Level hath the mixt or Crooked-Range thereof, equal to the Arch 
of a Uuadrant go degy. and if it be made upon any Elevation above the Level, chat 
then it will make the Cooked Rang: to be more than the Quadraxr. 

And if that be made Imbaſed under the Level, that then the Crooked-Range thereo! 
will be an Archleſs than a Quadran. | S 


And 


_— 


-” 


——_——— 


8 kV”, 
And laſtly, inhis ninth Propoſition of the ſame Book, he undertakes to ove f 
one Prece be Shot off twice, pe one Leyel, | pag at the beſt of the Roden a 


49% - r. Mounture, that the Ri __ length = du: : of the Right-Range 
t | ;the\,Dead- 14s but.q: of 
> DEAT.OL UNE MNANCOL Dat. iN ; $ Vs; Of the 
Dead-Range of the beſt Random, herev be thr, A. Demonſtration of 
theſe Propoſitions in his ſaid ſecond Bogk Novs Screntnar OE YO 
lor £12 to hta3sr 3m 100d £37: yo ud 19 1:t1 22190) os 4 
1 nu avi int 33 Ot vans ny 7 © nd 65151) 
TEOEDSE 1081-19 » 2 '* 
[1 
- | 
! 


Sn cT, XXXVIIL 


How to make a Gunher's Rule, being an Inſtrument which will ſerve to ele- 
vate a Piece of Ordnance with more facility than the Gunner's Qua- 
drant. | 

| Ecaufe the Coerer onthe hack-ſide of the 

Scale cannot be conveniently uſed at all times, 
eſpecially when the Wind blows- hag, and being 
near the Enemies Gu#s, the Plumb-Line is ſo long, 
or too long before he ſtands ſtill ; ro remedy this, 
the Gunner Rule was invented , the Figure thereof 
you may here ſee ; this Ruler muſt be 10, or 1 2, or 
14 [nch. long according as the  «» will require, it 
muſt have a long flit down the middle thereot like an 
Eye-vane of a Quadrant or Baeck:ftaff, the Head 
thereof make Circular according to your Gun, as 
ou ſee in the Figure , the Inſtrument is deſcribed 
ng upon his Britch of a Piece of Ordnance ; 
in the middle of the {mall narrow ſlit you muſt place 
a Lute-ſtring , -a well twiſted Thrid , or Silk-ſtring 
may ſerve; this Bead muſt be ſer to ſuch'an /zch nd 
Parts; as you find is agreeable to ſuch a'depr. as you 
muſt Mount your G# unto, and on one fide the flit 
you-muſt place a Diviſion of {nchez, -and every lxch 

- 1nto 36 Parts Divided, and thus it will ſerve, for all 

ſorts. of Guns , but if it be for a particular Gay, 
then onthe other {ide-you may place the degr, and 
our. when you ſhall find by - the length of your G#-, 
how many /zch. and Parts goes to make one degree , 
but to uſe it with all ſorts of Ordnance, let it only be 
Divided into 7nches and Parts, the Bead ſtands at 
[:ch. tour in the Rule. . 
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- - The uſe of the Table __ __ 
If yaur Ga» be 8 Foot long one /nch ,$? makes one degree ; your Gan 12 Foot long 5 Tncher ;\y makes 


2 degrees. 


Or you may ſet your 


ng it 


of this 
I of A4 
*$ 


ver, 


Bead t0 5 x4; [ncb, to Mount him 2 degrees. 


Szpcr.XXXIX. 


How to Divide the Gunner Rule into degr. 


and by the help 
without the he 


z 
"4 


by help of a Table, fitti 


long 


foot long to 14 foot 
be Elevated to any degr. 
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from 5 
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ength of the Piece 
and-under is [nches and the 


ard ſo you may take them out of rhe 


Table, and ſer them on the Rulers oppolite ſide! '+ - 


firſt ſhews rhe | 


. to 10 depr. 


8 


the other 10 in the Head is 10 degr. 
from 1 de 


this Table hath 11 Columns, the 


part of an Inch, 


O bir the Ruler'for one Ga» only, 


Note, 
Feet and half "Feet, 


& 


100 


The len. of the Piece| 


Feer and ; Feet, 


LDegree. 


2 Degrees 3 Degree: 


4Degres 


5 Degree 


5 Degrees 


7 De grees 


inch. 1 00 


lach. roo|/nch, I 


[nch.100 


[nch.109 


5 Foot long. 
5 Foot = os 
6 Foot long. 


6 Foot and half, 
7 Foot long. 
7 Foot and half. 


or 


3 
0 _ 


72/4 
94/4 
14/4 


8 Foot long. 
$ Foot nd half 


9 Foot long. | 


36l5 


g Foot and half. 
10 Foot long. 
10 Foot & m7 
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11 Foot long, 
11 Foot & half, 
12 Foot long. 


12 Foot & half. |. 


I 3 Foot long. 


13 Foor & f. 
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9 I2 
9 78 


9 Degrees 
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Sszcr, XL. 


How to give Level to aPiece of Ordnance, with the Gunner's Rule «t any 
Degree of Random. 


Our Pzece being Loaded in all points, as is before taught, and you have brought 

the Piece in a Right-line with the, Mark, rhe Diſpert being placed the Muzzle- 
Ring,” inlike DARISIP Re your Raler upon the Baſe-ripg, -and Jet one ſtanding by hold 
it, tor the Foot of it fitted round tothe Gus, you; may be ſure toput.it, right, and you 
may eſtimate on its perpendicular near enough :, now, having, before the, Diſtance to the 
Mark you intend -to Shoot at; and admit you have found it to be, 461 Paces, and-the 
firſt Shot you made for Praftice out of that Gun, conveyed her Shot at two degrees of 
Mounture 274 Paces, then according to the Rules in the 32 Seftion, and the Tables 
of Random, there 1 find 461 againits degr. which-1 muſt Mount 'the G#x to reach 
461 Paces. | 


Then to find by this Table how many 1nches, -and hundred parts of one Inch 6idegr; 
will require; look in the Table above, and hnd on the left Hand inthe firſt Column the 
length of the Piece 13 Foot juſt, under 6 degr. in the Common-Angle, you ſhall find 
16.4 Inches, and to that height I ſet the Bead on; the Lute-ſtring; to 16:44 /nch;' or 
16,5 ; for every Inch is Divided into 19 Parts, and every Part is ſuppoſed to be Di- 
vided into 10 more , then cauſe the Pitce to be Mounted higker or lower, until you 
bring the:Bead, the top of - the Diſpert, and the Mark all in one Line, ſtop the Prece in 
that pofition with'a'Cpyn, Prime, ant give Fire, | | 


If you will Shoot "7 the Metal of the Prece, Subſtract the: heightjof the Diſpert 
out of the /nches found by the Table, and the Remainer, Mount your P:cce unto g, it 
the Diſpert be 3 /ncbes ; long, Subſtrated from 16 : 44 found inthe Table, leaves 12 
x22, or 12,2 of an Inch, you mult fer the height of the Bead to Shobt the ſame Di- 
ſtance, by the Muzzle-Ring without the Diſpert, | 


SBscr, XLI. | 


How by the Table to give Level to a Piece of Ordnance, without the 
Gunner's Rule. 1+ | 


[: you have not a Osadrant, nor a Ruler, and wonld make a Shot at 4 degrees of 
Elevation, look in the Table, and find the Jengrh of the Piece, which ſuppofero be 
9 Foot and half, right againg 9 ; in the Angle under 4 degr, you ſhall have 7 hnches 
to be the lengthoof any Stick, cut, and ſet it upon the Baſe-Ring, and bring the top of 
the ſaid Stick, thetop of the Diſpert, and the Mark in'a Right-line'with your Eye, and 
Prame, and give Fire, and you will make as good a Shot, as if you had the Ruler, and 
Bead, or Quadrant , it you will have no Diſpert, take the Diſpert, and Meaſure it upon 
the foreſaid Stick at the Baſe-Ring, and from it cut oft its lenghthquſt and the Remainer 
you may uſe npon the Baſe-Ring, and it ſhall mount the G =» to 4 degrees, as before ; 
aud bring the top'of the Stick, the Muzzle-Ring, and the Mark in a Right-line, and 
you'may be ſure to make a good Shot , if the Diſpert were 3 Inches, that cut from 7 
{ncber, the Remain 1s 4 /nches, for the length of the Stick to be ſet on the Baſe-Ring, 
for to Level the Prece without a Diſpert, 


Chae. Xl. The Art of Gunnery. 


79 _ 


Secr, XLIL. 
How to make. 4 Shot at the Enemies Lights in a dark Night, 


[IF ſuch occaſion, to Shoot at a Light ſeen in the Night, Diſpert your Piece with a 
lighted and flaming Wax-Candle;-or with a lighted piece of Match, that with 
your Eye you may bring the Baſe-ring, the fired Match on the Muzzle-Ring, and the 
Enemies Light in a Right>line, (or mark) then give Fire, and you will make a good 


Szacx, XLIIE., 
How to make a perfe@# Shot at a company of Horſi-men, or Foot.men paſſing 


by the place where Oxdnance doth lie upon a Level-Grouud z, and alſo to 
make a good Shot at a Ship Sailing upon a River. 


Ake a Piece that will reach the way or Mark in.a Right-Line that the Horſe or 

Foot are to paſs by, then your Gzn Loaded ſo. with Powder as ,it may preſently 
take Fire, and Shot fit for that ufe ; and ſeeing a Tree, Buſh, or Hillock, or ſome turn- 
ing croſs way for his Mark, and when the Enemies come near to that way in a Right- 
Line with his G », give Fire : andat Shooting at a, Ship. in a River, he muſt pur- his 
Piece to ſome evident Mark on the other {ide the Kiver, and when the Head of the Ship 
ſhall begin to be berwix the Piece and the Mark , and then give Fire, 


Szxcr, XALIV. 


How to cauſe the ſame quantity boch of Powder and Shot, diſcharged out 
of the ſame Piece, to carry cloſe, or more ſcattering, 


N the Book of Mr. Joh» Bate of Extravagants, he faith, take the quantity of a 

ras of Opin, and charge it among the Caſc-Shot, and it will make the ſaid Shot 

- flie cloſer together, than otherwiſe it would ; for Opwwmis of congealing and fixa- 
tive nature ; this a Sea-man found by experience, 


Sncr. XLV. 


How a Shot which: fticketh fuſt within the Concavity of a Piece, that it car- 
not be driven home unto the Powder, may be Shot out, without hurt to 
the Gunner, or hart to the Piece. 


\ JT Hen any Piece of Ordnance is Charged with ſuch a Shot as wilt not be 
driven home unto the Powder, then the Gunner to fave his Piece from 
breaking, muſt ſo Imbaſe the Mouth thereof, or put him under the Line 
of Level, that fair Water for rwo or three days being put-into the Touch-hole at ſeveral 
times, may run into a Veſſel ſet under the Mouth of the Gin, to fave all the Salt-Peter 
that was in the Powder, : and then Jer the Gwnney clear the, Touch-hole, and pur in as 
much Powder as poſlible he can, and Prime, and give Pire, and it will ſcrve to drive 
out the Short, 


But when a Shot hath lain long in a Piece, until he is grown ruſty, and ſo ſtick faſt, 
put ſtrong Vinegar in the Mouth of the Piece, and'with the Rammer. ſtrike the Shor 
until it doth move, then put in Vinegar until it run clear through the Powder and Shot, 
Prime, as before, and give Fire with good Powder , and if it do nat run through after 
it hath ſtood 3 days, clear the Touch-hole, Prime, and give Fire, 
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The Art of Guinety. =! Boow'V. 


Scar. XLVI. 


A Piece of Ordnance at the ſame Elevation, and toward: the ſelf-ſame 
place, with the like quaniity of Powder and Shot, diſcharged. feral 
times , what differencethere is in their Ranges. 

7 3-5 hath been a Piece diſcharged in the ſpace of an Hour ſeaven times, with the 

like quantity of Powder, Shot, and Mounture, and their Ranges have been tonud 

as followeth ; the firſt Shot was conveyed 418 Paces, the ſecond 438, the third 442, 

the fourth 434, the fifth 427,.the {ixth 41 2, the ſeaventh 395 ; ſo that the greateſt 

difference from the firſt Shot was 24 Paces , this every Ganner mult take notice of, if 
he intends to Shoot well at Random ,- the reaſon of theſe things is this, the firſt Shot of 

Powder found; the Chamber of the Gu» moilt, and the Air quiet, the ſecond Short, the 

Chamber was dryed, and the Gun in a good tetnper, and he Air moved towards the 

Mark with the firſt Bullet, and having lefs afhſtance than the firſt, went beyond, and 

made the beſt Shot ; and every Shot after, will come ſhorter and ſhorter, as the Gun 

grows hotter and hotter ; the reafon ts, by how much hotter the Piece is, by ſo mach 
the more attraAtive is the concavity of the Pizce made ;, and becauſe the Shot is driven 

forth or expelled with no other thing, than by the Air's exaltation, or Wind , 

cauſed through the Salr-Perer ; and therefore the oftner the Pzece is Fired, and the more 

heat , the more attraRtive, which fuppleth and retaineth continually more of that 

Wind, which ſhould ſerve to expel the Bullet , and therefore the virtue expullive in 

that Piece, doth mote and more decreaſe, and the Shot flyerh not with that ſwiftnels, as 

it did before in the 2 firſt Shots, which dryed and brought the Gus into his beſt temper , 

but the third and tourth Shot is bar lintle differetice from the firſt, but the reſt will differ 

every Shot. 


Nicholas Tartaglia doth report, that many Shots being made at a Battery by a 
Piece , it chanced by ſome occafion, the Piece roſe up in ſuch ſort that the Piece 
touched the ground with its Mouth , a linle Dog raaning by, did: ſmell into the Mouth 
of the Piece, andaftera little time, was drawn almoſt to the further end of the cotica- 
vity : they pulled him out almoſt dead ; this was done by the virtue Attractive. 


SncT7 ALVIL 


How to Weigh Ships ſunk, or Ordnance under Water : or to know what 
empty Cagk will carry any ſort of Ordnance over a River. 


Icholas Tartaglia hath well colleted from the Learned Archimedes, and hath 
calculated the Proportion of Stone, and other Mettals, what they will weigh in 
the Water, andin the Air, | 


All Men know by reaſon, that whatſoever is nas pry > much Water, as the 
body of the Metal thruſterh out of the place, or Veſle], will fink, and being lighter 
than ſo much Wa ter, will ſwim. 


Tartaglia ſaith, that ordinary Free ſtone weighing 93 7. inthe Air, will weigh but 
in the Water, which is near,as 2 1s tO 1, between the Free-ſtone, and the Water. And 
that Marble-ſtone that weigheth 7 /. in the Air, will weigh but 5 /. in the Water, which 
is near as 7 to 2, herween the Marble and the Water. 


And Iron and Tin, that in the Air weigheth 19 /. will weigh 16 7. in the Water, 
ſo it 1s as 19 1013, 


Braſs weighing in the Air 65 {. will in the Water weigh 55./. and ſo Braſs is to 
Water, as 65 0 10. | 


And Lead weighing in the Air 3o /. will weigh in the Water but 27 /. ſo Leadisto 
Water, as 30 t0 3, And 


Gaae, Xll. 


The Art of Gunnety. 


And laſtly, Gold in the Air being 17 /. in the Water, 
it will weigh but 16 1. ſo Gold ts to Water, a$' 17 t01. 
He alſo layeth down Rules to weigh Ships, or Guns, or any 
thing elſe in the Water, that hath riot lain roo long, and 
docked it ſelf in Oaze : for if the thing ſunk be upon Sands 
or Rocks, it will weigh the better. Hedeſcribes Veflels 
Loadeu to be brought to the place where the thing is ſunk, 
and a Globe of Glaſs put in a Frame of Wood, and a place 
inthe bottom of the Clak to put his Head into the concave, 
he may both ſee and breath, and by a Windleſs Rope, and 
weight 'tq link it, he may firſt let down the weight, and 
aſter have hitnſelf down in that Frame, that is ina form'of 
an Hour-Glaſs, to the bottom of gþe Sea, and do the work, 
and ſling the Ship, and Guns, and when he will come up 
to the top again, to un-wind the Rope, and the Frame 
will be guided upright, and he and it will come to the 
top of the water very ſafe, and faſten this Rope brought 
from the Ships, and un-lead the Veſſels, then will they 
Buoy up the dhip ſunk, or any thing trom the ground, 


Or by a Float-Stage &Windleſs, Capſton, and Trunk of 
Leather made fo thick, that no Water can come in, and yith 
a pair of Glaſs Eyes faſtned, that no Water dry, 
fitted to the Caſe of Leather within, and rwo B blown 
= brim or top of the Water, made faſt to the Caſe of 


ther to ſwim, the Mouth of the Caſe, while the Man goes down with Ropes fit to 
ſling it; and makes them faſt at liberty , then hale him up after a time fir, and by 
your Veſſels, as before, and Float-Stage, Heave and Buoy up the thing ſunk. 


Briſtol, Septem. 1 2.1667 
by experience of a Spaniſh 
Ship called the Victory of 
Majork , ſ*nk._ in Hung- 
rode at che Pill , her Byr- 
O_ 3900 by we 
weighed her wit 

Lighters of 30 Lina 
piece, by laſhing the Ligh- 


ors it Low-water, Head 


and Stern ; and at Hhgb- 
warer the Ship we brav/d 
A (hore by « Grabble * 
and did riſe as the Water 
did flow; and the Low-wa- 
ter or two afterward, the 
Ship was free, and ſwins- 
med , the Ship and Water 
was Eſtimated to weigh 
1000 Twns, that the four 
Lighers weighed , ſhe had 
no Goods in, but turned ever 
as ſhe was, having done 


to { areimn. 


Know this, that 5 Tun of Cask will ſwim a Canon of 8 or go0o weight, 4 Tun 
a Demi-Canon, 2 Tun a Culvering, and 2 Tun a Sakgr, with all things belonging there- 


unto, agPlanks and Ropes. 


Sncr. XLVIIL. 


How many Horſes, Oxen, or Men will ſerve to draw a Piece of Ordnance. 


FE? every hundred weight of Metal, one Man , ſo a Piece of 8000 Pound weight 


requires 80 Men, and as many more Men as the 


Carriage may be in hand weights, 


for every - 00 weight of Metal, one Horſe, then 16 xyorſes will draw a Cun of *000 


weight , but inthe Winter 24, alſo 17 Yoke of Oxen is 


| thought ſufficient ro draw a 
Piece of 8000 weight, but-in the Winter, they bad need be one thicd part more. _ 


The beſt weigh 
ing of Ships, 
1s where the 
water <bbs and 
flows much. 
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Szcr, ALIX. 
How Gunners may take 4 Plott of their Garriſon, and every objeF near j;. 


* TE may yer rec 1 Raler direted in the ſeventh Chapter of Surveying 
Hts: Laxd, take the Plott of his Garriſon, and every noted place or way within G uz. 
ſhot, and draw itinto a Map, and have it in a readineſs, and need not be troubled to 
make Diſtances every time he hath an occaſion to make a Shot , bur by his Scale and 
Map, may. know if his Gws will reach any place thereabouts , and by the fourth Chay 
of the General uſe of the Cares of Logarithms in Mr, Gunter's Works, learii the Pra- 
&tice. of, Fortifications, there it is put down for him at large, F-”: | 
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Cuae, XIII 


SECT. L 
A. Deſcription of the Mortar-P iece,, and how to make one of 


Wood , and Paſt-Board (for a need, Braſs and Iron ones 
being wanting. | 
_ dey He ſame Metal that makes the beſt ſort of Braſ;-Ordnance, they 
make Aorter-Picces with, and by theſe Meaſures ; if the Dians. 
& - or. Bore be'9 inches, let the Mortar be one: Foot and half 'in 
 lengrh, and ler the Chamber in which you Load your Piece with 
Pamder be 3 Inches Dram. wild 4 and a half deep ; the rhickeſt 


'of, the Metal above the Touch-hole 3 Inches, and the upper 
{ part thereof 1-{a5b 7, 


To make the Morta ryPicce of W##hod and Paſt-Board. 


Provide a Wooden-Ruler of ſuch bigneſs as you deſire to make the Diameter of the 
Morrer, . then greaſe your Ruler wed, Aa the fluff may flip off that is pur about him, 
which is Paſt-Boards and Canvas, and very well plygd wich hot Glue, and after let it 
a lictle- while on the Rowler, and another off from the Rowler; and when this 
kind of Trunk is very dry; pat it onthe Ruler, and fet it in a Lathe, and cut off both 
ends of the Trunk with a Chizel veryeven, then turn Foot thereto with a ſhoulder to 
put the Trunk upon, - and inthe middle thereof make the' Chamber for your Powdrr , 
it the :Prece be: 8 /ucbes in the Mouth, let the thickneſs of the Faſt-Board-Trunk be 
We: Inches thick, - and 15 /xches long, the Brirch or Foot x0, the Shoulder 2 /nches 
'ong, and'2 Ingh, that when- the Trunk is pur on this Shoulder, and joyned with the 

41 Wood, 
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Wood, it may be juſt even with the ſame , the Bore into which you put your Powder 
muſt be two Inches high, and three deep, Plated with Copper, Latrin, (if it be poſſible) 
as alſo all the reſt of the Wood that goeth into the Trunk , when you have put the 
Trunk into the Britch of Wood, nail it round about the Shoulder, by making holes 
for the Nails, and then driving in the Nails upon that Wood, that you made to receive 
the Paſt-boards or Trunk , then cover both Wood and Trunk with good Belch-Cord 
and Glue again, and let it be well dryed, it will laſt a long time , and with fuch you 
may Shoot Ballouns tyto the Air for Recreation. 


Szxcr, II. 
How to fit and prepare, Granadoes for the Mortar-Piece. 


< Strot of great Mortar-Pieces are moſt commonly one tenth part lower than the 
Bore, becauſe of Cording them, $0 ſling into-che Mouth of the Piece , and for fear 
of ſecret Cracks, which cannot be cafily cfpyed, they are coated with Pitch, ſo that 
being fitted and prepared, they do but juſt fit the Bore. 


7 , / "How to make Fules, 


Every Ball hath an hole left to put in a Fuſe, or piece of Wood, juſt like a Faucet for 
a Spiggot ; this hole muſt be juſt one quarter of the D:ameter of the wooden Fuſe, 
which Fuſe muſt be in length three quarters of the height of tbe Granadoe ; make ir 
taper, and then filled with comgelitiop, and driven gently into-the Powder that isin the 
Ball, leaving a little of it without : the Compoſition of this Fuſe is made thus , take 
one Pound of Powder, four Ounces of Salt-Peter, and one of Brimſtone, firſt beaten 
ro Powder, and ſifted in a Sieve ſevexally, theſe Ingredients being mixt together, your 
Compolition is fit for uſe, # : 


Sz cr, IIL 
How to make Granadoes of Canvas for the Mortar, 


He operation of theſe Granadees made of Canyas is quite contrary to theſe already 
T%k down : theſe are only Fit to Fire a Town, they are not of fo violent execu- 


tion, as the precedent, yet altogether as coſtly im the, making ; for the making of them, 
fit a piece of Canvas upon a round Ball of Wood or Form, ſo big as you would fave 
your Granadoe, then take this Compolition tollowing , tour Pound ot Salt-peter, rwo 
Pound of Gun power a and 3 tm ; all theſe i 

and moiſtned with Oyl of Salt-perer your Caſe with this Compound, 
with Cords, and = the Sack full of holes, andin'every hole 

Charged like a Piſtol ; theſe muſt be driven into the Sack unto the head, then let there 
be an hole about an Inch deep,” which ſhall ſerve to Prime it wth. Pgwder-duſt, moiſten 
it with Oyl of Petrol , be fure your Barrels have great T ples, that the ruſt 
through ume may not choak them, and they will be ready for many Feats. 


Sn c 7. IV. + \tw' 8. 
4 | il 
How Granadoes are to be Charged in a Mortar, 4nd-Fired. 


Ou mult take great care.in the Loading or Charging the Mortar, thus yeigh 
Y Powder oo Drachm bs you put anto the Chamber, and after yt 

cloſe Wadd of Hay, or a, Tampion of Wood, then cut a Turfoff the that 
may juſt fill the botzom of the hole or bore of -/rhe'Mortar nextthe Wadd ; your Gra- 
nadee being prepared, witha coat of Pirch and Cprd, as before ſling w into che 
Mouth of the _Moriar ; obſerveto have the Fuſe of the Granadee in the middle of the 
Bore, then go to the Britch, thruſt up a Wixe- in the Touch-hole to make ure, then 
Prime 


Prime with the beſt drie Powder you have ; for (believe me) rhis is a ticklith ſort of 
Shooting; without care, your Late, = - - + 4m Is now at ſtake, but we will 
give you very fure direttions hovw to give Fire, 


Provide ſinall Fuſes, ſuch as-we tauyfir you: to ttakt before for the Shells, bur leſs, 
abour a quarter of an Inch yore three quarters, of an inch thicknels, and eight [nches 
long, kl theſe with good Pgwder-duſt, moiſter it wath Cyl of Salt-Peter but a linde, 
way pur it in with an Iron Raminer, try whether you like rhe tine, they continge burh- 
ing ; if too/ſlow, 'abare Oy! of Peter ;" if too faſt; add ftioreto ir, 


Thus being prepared,” the uſe is, (v5z4) thruſt thePick'sF your Litffork in at otic 
end of rhe Fuſe you'meanto give Fite withil,” hid on&of your aſfiſtints come to one 
fide of the Mouth of rhe Piere, and give Fire ro your Fuſe,” wherewtth Fire the Fuſe in 
the Mott#, «nd then with great fperd give Fire to the'Touth-hole # theſe Fuks are 
very certain to give Fire, bur Match doth oftrimes fail. 


Szcr, V. 
How to make Hand-Granadoes to be hove by Hazd. 
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and there be rwo forts of them made; the-firſt is ſhewed already, the ſecond is made The Seel's are 
by Sta-Gunners upon a Mould made with Twine, and'covered over with Car- 9c of Glabs, 
tredge-YPaper, and Muſquer-Bullers cut in'two, put with Paſt and birs of Paper thick on © nclld Clay, 


Then uſe made of Hand-Granadoes in aſlaults, . and Boarding of Ships, 


the our-lide ; after you have doubled the Shells, Paſte on ſome at a time, and let it drie, 
and then ſome more, until he is quite full ; then dip him in ſcalding Rozin, or Fitch, 
and hang him up, and he is for your uſe , 'but you mult have the innermoſt end of the 
Twine, which muſt be left out at the ſmall hole for:the Fule ; and before you Piach it, 
you are to wind it out, and ſtopthe hole, andthen Pirchit, 


To Load them, fill theſe fmall Shells with Gun-Powder, then make a Fuſe” of one 
Pound of Gta. Powder, fix-Ounces of Salr-Perer, and one of Char-cole ; or if you 
will have them of leſs durance, you may take the Compoſition made for the Fuſes be- 
fore ſpoken of for great Granadoes, knock the Fuſe up to the head within one quarter 
of an Inch, which is only to find it by in the night ; ſtop well the reſt of the holes. if 
any Chinks are open, with ſoft Wax ; then your firſt Shells muſt be coated with Pitch 
and Hurds, leſt it ſhould break with the fall , and be fure when you have Fired the Fuſe, 
ſuddenly to caſt it our of your hand, and it will do good execution. 


Sn'c wy VL 
How to make Fiery-Arrows or Darts /iks Death Arrow-Heads. 


Ake your Head of Iron, ſharp and bearded, to ſtick faſt; and to it have an Ar- 

row or long ſhaft of Wood, and about the middle of rhit Head make faſt a Lin- 
nen Bag in torn of an Egg; leaving open at the'end a hole,” that it may be filled with 
the Compolition following ; take one Pound of Peter, half # Pound of 'Gtin-powder, 
and as much Brimſtone in Powder; all thefe Ingredienrs being mixrt well, and mingled 
with Oyl of Petriol; with tits fill the Bag round about the Artow-head, then let all 
be bound 'about with Wire ; atd for Priming of theſe, dip Cotton-week into Gun- 
Powder wet with Water, and well dryed agait before it is ved, artt tet the Arrows or 
Shafts be ſo pur into the Head, that when they be ſtuck in a Houſe or Ship-lide, or any 
where elſe, the Man which endeavours to pull them our, may be deceived, and pull only 
the Shaft, and leave the Head to burn the Houſe, or Ship, or Mens Cloaths, or any 
thing elſe , if you throw or ſhoot it well, it will Fire whatſoever combuſtible tuff or 
matrer thall be near it, as Sails, Timber, Pitch, Tarred places ; and this will much af- 
fault Enemies in ſtorming a Work, or Boarding a Ship. 
$ucrT, 


or Paper. 


* 
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Sxcrt. VIL 


How to make Fire-pots of Clay. 


[re-Pots] and Balls to throw out of Mens Hands, or with a Baſc#ls, may be niade 

of Potters-Clay, with Ears baked, and to it lighted Matches, and throwing 
them, if it lighreth on a hard thing, it breaks, and the Fire the Powder, and the 
half Bullets of Muſquets contrived upon them, as before, diſperſes , and doth much 
miſchief ; their mixture is of Powder, Peter, Sulphur, and Sal-armoniack of cach one 
Pound, and Ounces of Camphire pounded, and ; me C006. mt cogrtker 
with hot Pitch, Linſeed-Oyl, or Oyl of Peter ; prove it firſt by burning ig, it ir be too 
ſlow, add more Powder, and if it be too quick, more Oyl, or Rozin, and then it is for 
your uſe. 


Sxacrt. VIIL 
How to make Powder-Chelts, 


Ou muſt make them with 2 Boards to be nailed together, like the ridge of a Houle, 
and one longer and broader to the bottom thereot ; berween the three Boards 
a Cartredge, then make it up-like a Sea-Cheſt, and fl it with Pibble-ſtones, Nat 
Stubs of old Iron , then nail the Cover on, and the end to the Decks, in ſuch a place as 
you may Fire the Powder underneath throngha hole madeto pur a Piſtol in. 


Sz cr. IX. 
How to make Artificial Pire-Works for Recreation and Delight. 


V VE ſhall not deſcribe the Moulds in particular, being needleſs ; for ſuch Men 

as are inquilirive into theſe things, let them buy Mr. Babrington, or Bate, 
or Malthus, or Norton's Fire-Works ; here we will lay down ſach as ſhall be 
as ſoon conceived without Figures, only a Rowler or Mould for to make the Paper 
upon ; and that may ſerve for all the reſt, rhey being made in the ſame manner. 


| To mak good experieticed Rockets our way, do thus , get a Form or Rowler to be 
turned in a Lathe, what thickneſs you pleaſe, and intend to make your Rockets, and 
- let his _ be $ times the Diameter; if it be 4 of an Inch in thickneſs, the 

length will be 6 Inches, put ſo many Rowls of Paper on this Form, until it is * an 
Inch thick, or make it 4 Inch the whole then Paſte the upper fide to the reſt , then you 
mult contra&t the Paper together an Inch from the Mouth, thus : dip an Inch of the 
Caſe in Water, the Formorin him, and with Twine, abour4 of an Inch from the end 
gather it in, butlet a Formor, ora gant ER put into his Mouth, while 
you draw it itt with the, Twine -and < Þ nety- erm moan leave a ſmall 
hole to put in a Wire through the Compolition half way the Rocket, as big as a Bod- 
kin, then take out the Formor, and dry them, and they are for uſe at any time; the 
Figure following makes all plain ; A is the Mouth of the Rocket, B ſo far the Bodkin 
muſt be thruſt up the middle, you mult be provided with a fmaller Bodkin, which when 
your Rocket is filled with the'Compolition, and tyed to the Rod, you muſt thruſt this 
Wire Bodkin in at the Mouth, ſtraight up to the midſt of the Rocket, having a care 
not to thruſt it more upon one fide than the other, 


Cixe. KI. For Recreation. 


Suecr, xk, 


To make the Compoſition for Rockets of any fore, 


He Reader may make uſe of theſe Rules, not upon. truſt 

out of Authors, bur found by Praftice and Experience ; 
and firſt for Rockers of 1 Ounce , #you muſt uſe gnly Canon- 
Powder-duſt, being beaten in a Mortar, and finely Searſed ; 
TS. Ther nn Opens Ros ranng 
ries no more are | 
one. Ounce of Char-cole-dult to 8 woods, thns 
Compobition will hold for Rockets of one, wo, and three 
Ounces ; but for theſe of four, take three Qunces of Char- 
cole-dul}, to one Pound of Canon-Powder-duſt, continui 
that Rule, uncil you come ro Rockets of 10 Qunces , and al 
for Rockets of a Pound, take one Pound of Powder-duſt, and 
foug Ounces of Char-cole-duſt, and theſe are big enough tor 


any Recreation or Delight. 
To fill the Rockets with this Compoſition, 
Hold the Mouth downwards where it was Choaked, and with 


little holes therein , then put fine Piſtol-Powder in almoſt co 

the rop, and upon that another cap of Paper, which put 

a Piece of Leather , that ir may be tyed on the top of the 

Rocket, and faſt Glued on , then get a ſtraight Twigg, and 

bind it upon the Rocket with good Twine , ic muſt be no heavier, than being put upon 
your Finger an Inch and a halt from the Mouth of the ſame, that it may juſt ballance 
the Rocker, then it is prepared for uſe. 


To give Fire to one or two Rockets, | 


degrees : 
Brimſtone fe 6 ay 
one Rocker to another, they being placed ren Inches, or a Foot one from another , give 
Fire to this Compolition, Os your delire, if you did prick the Rocket with 
ee ſee how gallant one will mount the Air,when the other 
is ſpent. 
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Sx cr. X41, 
How to make flying Serpents and Rockets that will run wpon a Line, and 


return again. 


Or this you muſt provide a rabid oper AP Ano 
Fawn? upon which Roul” ſs ve OR fill cher four 


Inches with Powder.duſt, ſometimes' a te gs eve TIED y_ 
ſition for Rockets of ten Ounces, and at t how four 

Inches niore with Piſtol-Powder, ' rhen choak the end up, beret 01m iap rt m z 
little of 'the mixture for Stars, which follows, and thuak berween them and the Com 
pokition, and it is fit for uſe, * bur flivers of thoſe with the Starry end 'downwards npory 
the head of a Rocket and Powder-train to blow them out, when the Rocket is ſpenr, 

they will firſt p vg like ſs many Stars; when the Stars are ſpent, taking hold of the 


Powder-duſt, they will run rigging to to and fro like Serpents ; and when that Compeli- 
tion is ſpent, ay will end one a Report, which 'witt give/great content to 
the beholder. 


I did omit to ſpeak of Runners in its proper place in the laſt -Seftion, for that is the 
Compoſition,which you muſt make them of, very rn, ae whether they be, double or 
ſingle, or thoſe that carry Dragons, Men, wh or other xin motion, leaſt 

they thame their Maſter, the Line muſt theref: fine, ev ong, and being 
rubbed over wah at operate ipery, nl norenfly ew ke Sg Thoſe thar 
tury, Wheels, may have a further addipion of R' -Perer in their Receipts co add plea- 
ſure and life to the beholders 7 aft fuve's picectf Cunartong reds tie, 
and bind to the Rockets, and fo thir ones Head may'be ro the 'others'Vent, that when 
one hath carryed the Cane on the Linets the end thereof, porn > tained 
ode, cp the Tower or place where it ws fired ; _ 
Paper or Parchment, and with Lartin, and' Wire, and i; an be 
bronfhtintothe Shapes and rhen'painred lie Ships, or ng 
it cartics with x. 


Sz c x, XII. | 
How to maks Fire-Wheels, or as ſame call thew Girandles. 


| Conn aaeer- with Spinning-Wheels or the like, made eaſy to run ET of upon 
its Axis, Horizontal, of Vertically ertically; and pur Flags on the top of the wide, © 
ſer out the Whee); bind Rockers to the Wheel, and Crackers betwixt each Rocket, 
withthe Mouth of one towards the Tail of the other ; thus continued; until you have 
firted the Wheel round ; which done, . cayer them Paper paſted oyer,, and 
coloured y to {er it-out, thar one taking Fire, they may not Fi ire all, and daub 
Soap upon them quite round, * Neaving the Mouth of one of them.open; ro give Fice 
thereto; the firſt Rocker being burried, will ſer Fire zo the reſt one after another, keep- 
ng the Wheel in a conioual motion, until they be all ſpent; you may bind Fire- 
_ to theſe Wheels, either upright, or near over athwart, which will make to 
ar diverſity of Fire-Circles; you muſt take care to place your Wheels called G:- 
Ki prhnytns Soo diſtance from other Fire- Works, leaſt they ſhould make 2 confu- 
lion, and ſpoil all the Work. a P14 | 


SzcT. XIIL 


ot" had 
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SzcrT, XI11. 
How to make divers Compoſtions for Starrs. 


P2: Starrs of a Blew colour mixed with Red, the Compoluion is of Powder-meakeg 
eight Ounces, Salr-Perer four, Quick Brimſtone twelve Ounces, Meal all theſe very 
fine, and mix them rogether with rwo Ounces of Aqua V7i;«, and half an Oubce of 
Oy! of Spike ; which let it be very dry before you ule it. 


Another Compoſition which will make White and beautiful Fire ; take Powder 


eight, Salt-Peter 2.4, quick Brimſtone two, Camphire one Ounce, Meal theſe Ingre- 
dients, and Incorporate them , make the Camphire with dipping pour Peſti) ing a, 
lite Oyl of Almonds, and it will Meal preſently, and keep it cloſe from the Air, or 
elſe it will become of no ule. 


Another White-Fire which laſteth long, take Powder four, Salt-Peter 16, Brim- 
ſtone eight, Camyhire one, Oyl of Peter two Ounces, Meal theſe that are to be Mealed; 
and mix them according to the former direQtions. 


Szer, XIV, ack, f\ 
How to mike and nfe the-Stizrs. ruin 


Ake linle ſquare pieces of Brown Paper, which fill with ether of the forefail 
if ration which you like befh, fold it down, rowling it i you make it round, 
about the bigneſs of a Nut or bigger, according to the ſize of your Rocket that you 
intend them tor, Prime them with drawing thr theni Cotton-Week, and they are 

ro make faſt to the Wheels : you may alſo make them thus ; you muſt have a 
Rowler which muſt be as big as an ordinary Arrow, which ſhall be t@ Row! a length of 
Paper about, and Paſte it round, and dry it well, fill i with a Thimble, and thruſt ic 
down with a Rowler, and then cut it in ſhort Pieces aboyr half an Inch.leng , then you 
muſt have in readineſs cicher hot Glue, or Size mioglon er pod Lead, dip therein one 
end of- your leaſt they take Fire at both ends together', beſides, it-will 
pot ſo caſily blow-out ; theſe being thus done, ſer them to dry until you uſe them, and 
in the top of the Rocket, whereas in. the 10 Seftion you were xo bll it with Piſtal- 
Powder, now you muſt put none, but a very little, and rhat is to blow one of the bits 
of Starrs out, which owt ſtand in the room of foe omar « and on the (09 of thar 


mother Tire, with ſtrewing a little Powder and dult, ; 6 0 
«third or fourth, putting a little (mall corned Powder berween them, gneil you comme 
unto the top of the Rocker-caſe, there gur:a Paper.qyer the Head of 1t, and tis it 51 


Szxer, XV. 
How to repreſent divers ſorts of Figures in the Air with Rockets. 


Hen you have divcrs Rockets to make for a great Fire-Work,let one be with 

\ a Report, another with Starrs, another with Golden Hair or Rain, one with 
Silver Hair or Rain, which it ſeems to be when-you are right under ; and 

upon the Head of another Rocket place the Serpents, and they will make moſt delight- 


ful (port, 


Mmm 2 $ucr, 
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$ncr. XVI. 
How to make Silver and Golden Rain, , and how to uſe then, 


ou muſt provide ſtore of Gooſe-Quills, which being provided, you muſt cut them 
off ſo far as they are hollow ; the Compolition to fill them is, two Ounces of 
Cole-duſt, and one Popnd of Powder well mixed ,; having filled many of theſe Quills, 
you ſhall place them in the ſame place as I told you to put the Powder and Stars, put- 
ting alittle Piſtol-Powder to blow them out, as yowdid the Stars, and fill the rop of 
the Caſe as full of them as you can, with the open end downwards ; ſo ſoon as the 
Rocker is ſpent, there will appear a Golden Shower , or Ratg , or with the Compo. 
ſition for White-Stars filled in the Quills, will make a Shower of Silver Rain. 


Sz cr, X VIL 
How to make Fire-Lances. 


Ake them thus , firſt, you muſt make Cartredges, or Caſes juſt like the Caſes 

for Rockets, only thoſe for a need may be made with Paſt-Board, and Glued, as 
they are tormed round, but the former is better , let rhem be filled with the drie Com- 
polition for Stars in the 1 3th Seftion, Prime them with wet Gun-Powder , the lower 
end of the Caſe is ſtopped with a piece of Wood, to the end they may be nailed and 
Nirred when and where they ſhall be uſed, the Wood being about three Fingers breadth 
Jong out of the Caſe or Cartredge, or as long as you will. | 


Sn cnt, XVIII 
The manner how to make Balloons for the Mortar-Piece. 


Ou muſt have a Formor or Ruler twice the length of the Diameter and of the 

bigneſs, as you will have the infide of your Balloon , and npon that Formor-put 

ſo many Paſt-Boards, as you ſhall think ſufficient for ſtrength; then Paſte or Glue 
them well together, and choak him at the end with a String, leaving a {mall- hole for 2 
Port-Fire, which muſt be made juſt like a Rocker bur no holes in it as the Rocker hath, 
and of ſuch length as is fit : now to fill the Balloons, place all your Serpents within ic 
together, with Stars, Rockets, and Crackers, leaye very little room within the Caſe, 
or Cartredge . and being filled, patin as much Powger-duſt as youcan, that it mayrun 
every. where trough the Chinks berween the s, Rockets, and Stars, that they 
may all Fire, and that the ſaid Powder-duſt may break the Balloon ; theſe things thus 
done, choak' np the other end cloſe; and C itin the Mortar, as we have caught 
' you to do the CanvasGranadorhn the fourth Sefton, and you may ſhoot'it when you 
pleaſe, *ari4 you will make moſt excellent delight to the Speftators, and eredit to your 
ſelf ; for this & part of the way of Mt. Malrbw's Fire-Works, whith were tho belt that 
ever I practiſed, | Go 91 0k 
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Caae. XII. A Cure for burning with Gan-Powder. gt 


FE 49 « 


4 mos? precious Unguent for an y Burning. 


Ivers Men in the Practice of Fire-Works one time or other chance to be burned, 
or blown in the Face by Powder , here you have Mr. Malthw's Salves, which 
is known by often Experience to be very good, and will tully cure you. 


The SALVFVES. 


Take freſh Hogs-Greaſe, or Lard, as much as you pleaſe, and boyl, and take off the 
Scum, until there ariſe no mgre Scum , then ſet the Lard chree or four nights abroad, 
after whicb/itmuſt be waſhed in running Water to take away the Saltiſh natute, and to 
make it White , then melt it, and keep ut tor your uſe. 


Otherwiſe, 
The White, of an Egg, andfreſh Butter being mingled together, and well beaten into 
an Oyntment, * is exceltent good: + wy 
- : ' 1 


Sz cr, XX. 
Another Salve moſt Excellent, 


Ake a Stone of Quick Eime, aud let it be Wea in clear Water, and when the 

water is fextled, pour it out gently from the Lime through a Linnen cloath, then pur 
as much Safler Oyl{ as you ha Water together,” apd deat it/all xo an Oyl, you may 
keep it for ſuch uſ and you have a molt Sovereign Cure forall manner of Burning 
whatſoever, op  ABYED abt <2 DJ CVD £477 iz 
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Cap SAMUEL STURMYT 
THE 
A U T B-0:-K, 
For bu Work and VV orth. 


Trice 'mongſt all Nations Wor it ſelf doth ſhew, 
It Man '% 45s Wars W eapons for to know. 
Who here may _ the Gunner's aiming Arts, 

W hich thy free Ind to all imparts. 

The fitteſt Subjea aro Is ys * 
Attheſe times when ſuch Rumors are of War. 
And fills the Ears, and courages awake; 

Goon then, and to thee this credit take, (writt, 
That he that Reads theſe things which thou doſt 
May know a Gunner's part, though he never Fight, 
And know Wars chiefcſt Engines uſe, and ſtrength, 
In Bar, Cylinder, Ax#, and in Length ; 

In T ouch-bole, Carriage, Wadd, in Shot and Charge ; 
Of Fire-Works ; in brief, Thou giv'i in Charge 
French, Spaniſh, Dutch, Italian, Vail your Caps 
Tothe Author's skill in Mars his Thunder-Claps, 


Cap. JOHN YINCENT. 
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THE 


STURMY'S Mathematical and Practical 
ARTE S. 


The Sixth Book. 


—_ 


—  —— 


| Wherein is Contained , 
The Definitions of the Circles of the Sphere; With the manner how to Reſolve 
all the moſt neceflary Propoſitions thereunto belonging , by a Line of 
{ bords and Signs, As alſo, by Chords and Tangent, and half Taxngents; and likewiſe by 
Calculation of the Tables of Artificial Signs and Tangents, and all uſual Aftronemical 


"RAR ining to the firſt Motions, being all of extraordinary Le 3; whereof few of th 
have yet been Treatgd F- plain io the Engliſh Togve. Ys 
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F alices anime quibus hes cogneſcere primum 


Wah 
MARINER'S MAGAZINE] 


} 
| 
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Ingue domos Superas ſcandere enra fuit, 


—_—— 
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Denomination of Eight and Forty Gonftellations of 
the Fixed $ T A R 5S: 
0) 


OR, 


The Rudiments of ASTR 


OMY, 
Put into plain RHYTHMES. 


as 


He Army of the Starry Sky, 
Declares the Glory of God moſt high, 
Seen and perceived of all Nations, 
In Eight and Forty Conſtellations. 

Firſt, near unto the Northern Pole, 
The Dragon and two Bears do role, 
Whoſe hinder parts and Tails contain 
The leſſer and the er Wain, 

The Hare, the Bear-ward, and the Crown, 

And then comes Herewles kneeling down ;-? 

And next below, a place doth rake, 

Great Serpent erine with his Snake. 

Under the d of Orpheme, 

The Eagle, Amino, 

The Silver Swan her wings doth ſpread 

Above the Dart and Dolphin's head ; 

Then Pegaſi9 comes on amain, 

Andremida follows in her Chain 

The Triangle below her ſtands, 

And at her Feet in Perſens's hands, 

The Gorgon's head above are ſeen ; 

Her Parefits Cephens, with his Queen 

Caſſiope, not far below, 

Hemochws his Goat doth ſhow 

On his left Shoulder, in his Hand 

He doth the ſtormy Kids command. 

Here in the zodiack, begins (Twins (1T,) 

The Ram (Y,) the Bull (v,) the loving 

The Crab(S,) the Lion (N,) and 
(Virgin (mp) render ; | 

The Ballance /:,) Scorpion (m,) and 

Bow- bender (7,) 

Goat (w,) Water-man (=,) then Fiſhes 

twain (X,) 

Shall bring you round to the Ram(V)again. 
Fifteen Images appear 

In the Southern Hemiſphere, 

The monſtrous Whale above the reſt, 

Eridans; ſcarce wets his Breaſt, 

Over the Hare Orion bright, 


RI 


Then comes the great at whoſe Taj 
The famous 4» 4x cv ho Sail : wy 
Above the lirtle doth flame, 

For whom the Latins had no Name , 

Long Hydre on her Tail alow, 

Carries the Pitcher and the Crow ; , 

The Centaur holds the Wolf by'th heel, 

The Altar, and {xion's Whedl, 

Are never ſeen of us, but here 

The Southern Fiſh brings up the rear. 

The Flavors. 

Under thoſe Fixed Stars above, 

_—_ Planets in their Orbs do move , 
higheſt is Sarxrn, thirty year 

He ſpends in compalling his Sphere ; 

Twelve Jwpreer, and Marin twain , 

Sets forward, and comes round again. 

Then in one year the Sun diſplays 

Three hundred ſixty and five days ; 

And near a Quarter, which in Four 

Encompallings, makes one Day more. 

Berween the Sun and us, there ty 

Fair Venws, and ſwift Mercary , 

Theſe always near the Sun we find, 


Not far before, nor far behind. / = 
The Moon is loweſt, who in ſeaven bind the ſweet 


And twenty Days goes round the Heaven , Influence of 
And about two Dis more doth run, 'he Pleieder, 


Sparkles in a cold Winters Night 


Nas 


Before the oyertakes the Sun. or Joole the 
So rwenty nine and half in all eorcy hg 
Do make a Month Synonidal. Canſt thou 
Theſe Planets make their courſe to th'Eaſt; bring forth the 
they be faſter hurled Weſt , Fen _—_ 
And the reſt may ſtray, canſt thou 
Belides the Suns Ecliprick way. otide ar furs 
he (i ; f he Sphere with his Sons ? 
The ( weles of th , 
Six greater Circles mark you thall, 
Whictr equally divides this Ball , 
uſt in the midſt jn between the Poles, 
Eaſt to Welt the Equater Roles. 


The 


- 
—_— —_ 
——_— -———_ ——  ” — 


The Ecliy: Bs ft anddothlide , | Through w the Po/e; 0'th'World do.paſs 
T\ OG And he Eg wpollral dowrecight crols ; 
Horizon even EE And Nite Pardllels have tharLine, 
From Stars below our Te doth bound. | By which Stars North and South decline. 


—_— _ he upright doth riſe, The Eclipr;ck, hath his Longirudes, 
Took and Weſtern Skies. AndP s of Lavutudes 

ke = « the Poles ln run, For Stars; But in Geography, 
a the Circle of the Sung ; | The Tovis belides the Equator lic. 

' One where the St ties and Fall Over our Head, and under Feet, 
Dd Th'other where longeſt Days come Ss The Nineſcore Azimwhs do meet ; 
Four lefler Circles mark them well, And here as = Parallels, 

Axe to.tþ* Equator Patalld. } | | , Of Alti 


Two Tropicks bound the Sun's M4 Longitudes and od Meridian all, 
Shonkagd the long'ſt and ſhorteſt Day And 4zinwib; great, Circles call. 


The Ar4: Circle curs the Bears, But all the Parallels in Heaven, 
Th' -y pn oppolite appears. Being lefler cut, the Globe uneven. 
Meridian; halt twenty four, ' | Degrees three hundred and threeſcore 


For Hours, and for Degrees Nine-ſcore ; | Hath every Circle, and no more. 


A — pw | 


—  — 


The Heawens deelare the Glory of God, and the Firmament ſhew- 
«th bis handy-work,, Plal. 19. | 


When I conſider the Heawens the work, of thy Fi ingers, the Moon, 
and the Stars which thou baſt ordained, what is Man, that 
thou art mindful of bim ? or the Son of Man, that thou wiſueſt 
him? Plal. BS. 
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MATHEMATICAL and PRACTICAL 


The Sixth Book. 
W berein is contained a Definition of the Gitcles of 
the Sphere, with the manner bow to Reſolve all the 
moit neceſſary Propoſitions thereunto belonging, by 


a Line of Chords and Signs, or by Chords and 
Tangents ; as alſo by Calculation by Tables, 


—_—— —_ 


Crnae. L 


N the former Books are contained ſuth Pto- 
blems Geometrically, as are moſt neceſſary 
| Y for every-profeſled ingenious Artiſt to un- 
S SM derſtand and Praftice ; Now to the end 
4 £8 the Praftitioner may. Elevate his 
0 to the co jon of thoſe Glorious B0- 
dies, the Sun, Moon, and Stars ; I ſhall here 
in this place give a brief Survey of the firſt 
Rudiments of eAftronemy, for the help of 
Mariners, for 


. 
Sa. 


ſhew how to re- 
common Problems 
Geometrically and Inſtrumentally, and by Cal- 


thereof , and after the Art of Dialling 
culation, as promiſed. 

1. This is to be underſfood, that Aſt doimagine 1 © principal Points, and 
10 Circles to be in the hollow inſide of the firſt Moveable , Which are commonly 
drawn npon any Globe or Sphete, belides divers other Circles which are not delineated, 
but only apprehended in the Fancy, 


Non z The 


99 


S pberical Definitions in Aſtronomy. Book VI. 


The Points are the two Poles of the, World, the two Poles of the Zodiack, the two 
Equinottial Points, the two Selftit1a/ Points, and the Zemucb and Nadir. 

2. The Poles of the World are two Points, which are direftty oppoſite to one 
another, about which the whole frame of Heaven moverh from the Eft into the ff, 
whereot that which is ſeen on the Norrb-lide the Equonetihal, tscalled the eArttich- 


Pole. 


3: And the othet direttly oppolire to the formeriscalled the AnutrFtich, or South- 
Pole, and can be ſen only on the South-lide of the Equator , a right Line —_— 
to be drawn from the one Pole to theother, is cAled the g Axis or Axle- tree of the 
World. . 


4. All other Lines drawn through the Centre of the Sphere, and limited on each (ide 
of the ſurface of rhe Sphere, is a Diameter, but not an Axw, < the Sphere move 


round about it. | 4 : A | # | 
\ k \ : : F ; 

Fo ThePot® bf t% are Phings difi ly op a&o ch Kher, diſtant 

from the North and South Pole 2 3 degr. 31 mn. and are Diametrically oppolite , on 

which the Heavens move, from the Weft into the E aff, | 


6. The Equizeftial Points are in the beginning of Aries and Libra, . to which Points 
the Sur cometh the 1 1.0f March, and 173 of September, and makes the Days and Nights 
of equa] Length in all places in the World. 


7. The Point of the Summer Solf;ce, is the beginning of C ancer which the Sun cometh 
unto about the 1 z of Fawe, and eſt day, to the Jnfabicants on the Noth part of 


the World, and the ſhorteſt day tothe Inhabirants of the Soar. 
$. And the Point of the Winter Se{fice , is the, beginning of Capricers, co which 
the Sun cometh the 1 2 of December, and makerh Pc wank * the Year to the 
Inhabitants of the North Hemiſphere, and the longeſt to the tants on the Sowrh 


ſide the Equinoitial. 


9. The Vertical Point, or Zemth, is the Point direQtly over. head, and is the Centre 
or Pole of the Horizon, go degr. every way from the Horizos. 


IC. The Nadir is the oppolite Point under gur Feet. 


Circles of tht Sphere. © 


The Ten Circles are as followeth ; The Equranitial, 
Which is the chief Circle in the Spher?, dividing the Heavens in 
rwo Poles ; the rwo Points of Aries and Libra, cut this Circlein oppoſite Points, and 
make the Days and Nights of equal length over all the World. | 


. 

2. The Meridiavis agreat Cirde paſſing through the Poles bf the World, and the 
Zenuh of the Place , the Sur whe) he comes t6this CHleridien, & is Noon the number 
of Meridianris as many as can be imagined Yertice/Poinrs from the ef to the Eaſt, 
whereof the Coſmograpbers have deſcribed, 1 80. - | 

3+ The Horizon is diſtinguiſhed by the naraes of Rational, or Senſible , the firſt is a 
great Circle every where Equidiſtant from the Zemich, and divides the ſuperior or 
Lewiſgherd, from the lower, and by chance are Silinguilhed by the names of Right, 
Oblique, and Parale/- Horizon, 


A R:gbt- Horizon have the Inhabitants under the Equaror, who have the Florizon 
paſſing through the Poles of the World, and cuts the Equator at Right- Angles. 


An Oblique » Horizon is fuch an one as cuts the Equivettial Oblique, or aflope, or hath 
any degy, of Latitude from the Equator. ms nk flop 


A 


Cuar. L Spherical Deſpnikious in Altronamy. gg 


Equino&tial far the Horizon. 


The Senſible. Horizon is a Circle that divideth the part of the Heavens, which we ſee, 


from the part we fee not, called a Frmror. 
4. The Zodack.is a great Cixcle, that divides the Equator intotwoequal parts ; the 


Points of Inzerſetion axe Ariesand Libre, the one halt declining rowazd the North, 
the other to the Seweb 2 3 degy. 31 win. his ordiaary breadihis 12 degrees; bur later 


Writers make it 1 4 or 16 degrees by reaſon of the wandring of 4ars and / ene. 


In themiddle thereof is a Line called the Echprick,, from which the Latirude of the 
Planets are numbred both Nogthwazd and Sourbward; the Cucumterence of this 


Circle containeth 360 degy. which is divided into 1.2 equal Parts called Signs, every one 
repreſenting fore living Creature, either in Shape or Property, as you read in the De- 
nominations ; and alſo every Sign concainerh; 30 degr. and every degree containerh 60 
min. aud every mw. 60 ſeconds, and every ſecond Go thirds. 


The Names and Charatters of the-1 2 Signs. 


Y b-; IL 3 LY me 
Aries, T aur 4. Gemini. ( ancer. Leo. Virgo. 


>: _ an vw —- X 
Libra. Scorpio. Sagitarins, Capricorn. Aquarias. , Piſces. 


5- The Six uppermoſt are the Northern, and Six undermoſt the Southern Signs. 
Of the Cohures, 


6. Theſe are two Circles, or two Meridians through the Poles of the 
World, croſſing one the other at right Angies, and dividing the £quinettial and the 
Zodiack, into four equal parts, making thereby the tour of the Year, 


7. The So/ſlitial { olure is 35 before, a great Circle drawn through the Poles 0. the 
World, the Poles of the Zodiack , and the Solſfi1:al Points of Cancer and Capricorn, 
ſhewing the beginning of Summer and Winter. 


8. The Equirittial Colmre, is a Circle palling by-the Poles of the World 
rhrough both the Equunectial Points of 4ri95 and Libra, thewing the beginning of the 
Spring and Autumn, when Days and Nights are equal. 


9. The 7" opick of Cancer is a lefſer Circle of the Sphere, equally diſtane from the 
F gainetiial to the Northward 2 apr. 31 wax. 30 ſeconds, wherein when the Sun is, 
he is entring Cancer, and mak 15 greateſt No | Declination. 

10, The Tropick of Caprice Fs is alſo a lefler Circle, equally diſtant from the Equi- 
nett:alSguthward 2 3 deg. 31 nun. 30 ſeconds, to which the Sun cometh , which 
is the 15th of December, maketh his greateſt Southern Declingrion. 


123; Of the ewo' Pale Carcles. 

Theſe are two leſſer Circles, diftant ſo much from the Poles of the World, as the 
Tropick of Cancer and Capricorn is from the Equjnettial 2 3 degr. 30 mn. which are 
the Pole Points of the Zodiack,, which moving tound the Poles of the World, deſeribe 
by their motion the ſaid rwo Circles ; that about the North-Pole is the 4r#:c> Circle, 
and that about the South the Az:arfick Circle. 


12. The firſt Six are called great Circles, and the other Four leſſer Circles ; by the 
Centre of a Circle is meant a Foint or Prick in the middle of a Cirele, from whence all 
Lines drawn to the Circumference are equal, and are known by the names of Radine, 


13. That 


A Parallel- Horizon is one that bath the Poles for the Zenith and Nadir, and the 


— 


% 
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100 $ pberical Definitions in Aſtronomy. Book VI. 


12. That is Caid to be a great Circle, which hath the ſame Centre as the Sphere, 
and Divides it into two equal halfs, called Hewviſpheres , and that is aleffet Circle, which 
hath a different Centre from the Centre of the Sphere, and Divides the Sphere into two 
unequal Portions or ents. 00? 

1 4. Of other Circles imagined but not deſcribed in a material 5 here or Globe, 

Such are the Az-immths, Almicaners, Parallels of Latitude and Declination. 

*A zimmh or Vertical Circles paſs through the, Zenith, and Interſedt the Horizon 
with right Angles ; wherein the diſtance of the Sun or Stars from any part of the Meri- 
dian are accounted, which are called eAzimwb, and the Eaft and Heſt is called the 
Prime Vertical Azimmb. 

1 5- The Sun or any Star having Elevation or Depreſſion above or below the Hori: on, 
are then ly Gaid to have Azimmbs ; bur if be in the Horizon, either riling 
ca_ the Arch of the Horizon between the Centre of the Sun or Star, and the truc 
Points of Eaft and weft, is called Amplitude. 

16. Circles of Altitde called Almeanters , are Circles Parallel to the Horizon, 
and Interſect rhe Fercical Circles with 6s. hyp} which are greateſt in the Horizes, 
and meer together in the zezirb of the place, in which Circles the Alritude of the Sun, 
Moon, or Stars above the Horizon are accounted, which is the Arch of an Azimuhb, 
contained berwixt the Almicanters, which paſſeth through the Cemre of the Sun,Moon, 
or Stars, and the Horizon, 

17, Parallels of Declinations are lefler Circles, all Parallel to the Equinett;al, and 
may be imagined ro paſs through every degree and part of the Meridian, and are de 
ſcribed upon the Poles of the World , in like manner, the Declination of the Sun or- 
Star is meaſured by the Arch of the Meridian berween the Sun and Star, and the Equs- 
nochial. 

18, Parallels of Latitude in the Heavens, are leſſer Circles deſcribed upon the Poles 
of the zodiack, or Ecliprick, and ſerve to define the Latitude of a'Star, which is the 
Arch of a Circle contained betwixt the Cemre of any Star or Planet, -and the Ecliprich, 
Line, making right Angles therewith. and counted toward the N{grih or South Poles 
of the Ecliptick,, ,the $un never paſſeth from under the Ecliptick-Line, is ſaid there- 
fore to have no Latitude. 

15. Longitude of the Sun or Stars is meaſured by rhe Arch of the Ecliprick , com- 
prehended berween the Point of Aries, and a ſuppeſcd great Circle paſling from the 
Poles of the Ecliptick, and the Sun or Stars Centre, and accounted according to the order 
and ſucceſſion of the Signs. | 

20. Longitude on the Earth, is an Arch of the Equinett:al contained between any 
—_— Mer:4ian where it begins, and the Meridian of any other place, but accounted 
Eaſtward from the firſt place, as the Right- Aſcention , but in my Tables it is counted 
Eaſt and Weſt from the Meridian of the Lands-end terminating at 180 degrees. 

21. Right- Aſcentien is an Arch of the £ quinettia/ accounted from the beginning of 
Aries, wich cometh to the Meridian with the Sun, Moon, or Stars, or aty portion 
of the Eclipeick , and by it there are Tables made forthe Sun, Moon, and Stars to know 
the time of their coming to the Meridian, as by the hap of the hour of rhe Star, the true 
time of the Night, F: | 

22. Oblique Aſcentiongisan Arch of the Equinettial between the beginning of Aries 
and that part of the Equinettial, that riſeth with the Centre of the Sun or Star, and any 
portion of the Ecliptick in any Oblique-Sphere. 

23. Aſcentional-difference is rhe Arch of Difference between the X;ghbe- Aſcention, 
ny the Obligue-Aſcentiow, and thereby is meaſured the time of the Sun or Stars before, 
and aiter Six. 

2 4. Elevation of the Pole is the Height thereof above the Horiz.ov, which is to 
the diſtance berween the 2+»ith, and\the Equinettial, whoſe Complement is tothe 
diſtance of the zexith from the North or Somrb Pole, or the Elevation of the Equator 

above the Horizox, theſe Circles I have inſerred,ro the end they may be perfefly known, 
for without them, . the Reader cannot well- underſtand the following Problems of the 


Sphere that are depending thereon. 
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T he Projeftion of the Sphixe F Plano,. repreſented 
by the Analcngmna, and the Points and\Circles 
before deſcribed. * a. 


| ia | F. __ 
He'Sphere may be Ptojettedin Plano-in_ftraight Lines, asin the An+- 
ria <a” Semi-diamneerf 6 uhie Circles given, be Dividel in ſuch 
; ſort as the Line of Signs inthe Fundamental Diagram of the Scale.” 
' ' This Schemeis..fitted jor the Latirude of >riffol 51 degr. 28 min. 
And repreſents the Points and Circles of the Sphere before deſcribed. 


Take with your C _ 2 e: the Chord 6f 6o degr. and upon the Centre C deſcribe 
the Circle HAZON (2z.) Drawthe Diameryy HCO: which repreſents the Horizon ; 
and at Right-Angles thereunto, croſs it with another Diameter Z CN. 


Then with the Latitude of the place, = gt degr. 28 min. from OtoN, and 
from Hto $ ;- and of the ſame Line of C take the Complement of the Latitude 
Pogo and prick off from HA, and from OtoQ, and draw NSC and 
XC 


Then take the Suns Declination 2 3 degr. 31 min. and prick off from X# to G and T, 
and with the like Chord do the fame iromN to Y and g, for the Polar Circle ; and the 
like do fromQ_roDandP, and fromS to X and Þh ; and through theſe Points draw 
Parallels tothe Equator Y g, and T SD, andGhb:P, andXh. 


And through the Centre draw the Ecliptich-Live TGP, anddraw RS Parallel 
to the Horiz os HCU, which is the Parallel of Altitude of the Hour of Six ; and ar 
any other diſtance, draw Parallels ,of- Alticude E 1Ff. 


(1.). Thos are the Points befote defined , repreſented in this Diagram , N is the 
North-Pole- Arfich,, S the South-Pole-Anrartich; g the North, XN the South-Pole 
of the Ecliptick, , C both the Equinodtial-Points of ries and Libra, 


T The Point of the Summer-Selftice — P the Point of the Winter-Softicr, T the 
Zenith over our Heads, N the Nadir-pornts under our Feet. 


(2.) The greater Circles are HCO the Horizon, ZCN the Ax thereof, or 
Prime Vertical Az.;»w#tb of Eaſt and Weſt, HZON thegreat Meridias, and alfo 
the Colwre of the Sunemer and Winter-Solſtice, — X& CQ the Fqunettial; T CP the 
Ecliptick,, SCN the Ax# of the World, the Hour-Circle of 6; an d Iſo it repre- 
ſents the Colnre of the Equine: ex. 


(3.) The leſſer Circles are there repreſented, T D the Tropick of Cancer, GP 
the Tropick .of Capricorn ; Y g the Arttick, Circle, about the Pole North, X h the 
Amearbtick-Circle, or South-Pole. 


(4+) Other Circles not deſcribed upon Globes, are there repreſented, E f repre- 
ſents a Parallel of Alcirude called an Almicanter ; the Prickt Arches Z ©, and 5 1 be- 
ing Ellipſe; repreſent the «Aziwmhs, or Vertical- Circles, 

The 
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The Projettion of the Sphere in Plano, by ftraight Lines or Signs, 


The Prickt Arches from the Poles, repreſent the Heridian or Hour-Circles, which 
_— d Ee the Drawing thereof will be, troubleſom , and for that reaſon 


tte * e nx following , But the Sphere 

may Pro Aftrolobe of Gemma 

Trip, » by of the Tangent = wr petbne the 
by 


Scale, a the Direftion in in, _ I2 
the ſame things , the dire&ions LETS ESEEE in Lene, opt 
repreſents the By | 
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Any Line drawn Parallel to the Equinotial A Q,, 23pq, T ©. Y g : dothrepre- 
fent ParaMels of Declination. Fw : Ws P4 & 5 

And any Line drawn Patallel to the Ecliprick T P, repreſents x Paralel of Laritude 
of the Stars and Planets ir the Heavens, _—_ | 

(5.) Divers Ardys relatmg to the motion of: ie'Sun, and ſeen ypon the G/abe7, 
and found by Calculation , are" the Carvex-Sphire, "repreſented in Right: Lines, ant 
in the Concave-Sphere by Circular-Lines, | 


C1.) The Suns Amplirde, or Coo of Ri hd Serting, from the Eaſt and Weſt 
-—_ Analemma ,''is vepreſemed by CL in Notth Signs, and by 'CF in' Soars 
igns. { bas w A vi vd noitdt: nouthhbl 1d 12089 3811 
-(2.3* His Aſcentional-difference;/ or timeof Riſiig and Serting from Six in Suminiey 
by SL, in Winer by FH. I! 99] Veili 20'{ W601 ) Tre bs 
x ( a .) His Alritude at Six in Summer by R C, and his Depreſſion at Six in Winter, 
y C6, 
(4.) His Azimuth at the hour of Six in Summer, by R'S, or CI, equalto 66 in 


Winter. 
(5.) His Vertical-Alticude, or Altitude of Eaſt and Weſt, by M C in Summer, 
and his Depreſſion therein in words —_—. p_ as 
(6.) His hour from Six being and Weſt, in Summer by MS, in Winter by 
h 


(7.) His Azimuth from the Eaſt and Weſt upon any Altitude, is repreſented in the 
Parallel of Altitude by the Convex-Sphere, where it Interſefts the Parallel of Declina- 
tion by Io, but in the Concave-Sphere may be meaſured on the Horizon H O, as CV, 
or Cil,!meatured onzhe;Line of halt Tangents. 

| ; Ooo (8.) The 
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(8.) The Hourof the Day from Six, to any Altitude, is always repreſented in 
the ſaid Point of InterſeQtion, in the Parallel of Declination, hereby q ©, or in the 
Concave-Sphere by S © ; and allgheſe Arches thus repreſented m Right-Lines, are the 
Signs of thoſe Arches to the of that Parallel in which they happen, being ac- 
counted in the midſbpf that Parallel, ; 


How to meaſure the Quantities of thoſe reſpettive Arches by a Line of Chords and 
Signs, and by Half. Tangents ; and' conſeqnently thereby to reſolve rhe moſt uſeful 
Caſes of Spherigt T rianghes ; as alſo by Calculazion, is what 1 intend ſhall be the ſub- 
ject of thy, Pages, viz. andohe Art of Dialing \ by a Gnomical Seal: 


_ The forgher Sphere ox Schetnedath repreſent the Triangles commonly uſed in Cal- 
culation, þ 
le. CK, Ripht- edatK; ſuppoſing the Sun a 


eatinn,” © K wation ;  K C © the Angle 
al bet Sans greateſt-Declination 23 deg. 31" 


In th&Right- -Triangle\LON, 
L O N44 the Elevation of the Bolk, 'N L zhe Complement of the Suns Declination, 
LOrt Suns Azimuth from the North. , 


k 
" 


L N © the Hour n Midai 4 or Complemote ofthe Aſeiitional-Difference, 
NEO 0. be feof Poſtion, Birks. bf the erjdfan with the Horizon ; and of 
the like parts, oc their Complements, i made = gle. Go 


, 


-Trigngle CS, Right atl; | ling the Sun at $, 
there is given CS his ation, I 1a CONES CI the Suns 
Azimuth from the Eaſtand at r of\Siz, tC S theAngle of the Poles 
Elevation, CS 1 the Angle of the” Suns Poſition?” \ 

S 
In the Right- Angled-Triangle C O M, 


In the Right-Ar 


uppoſe the Sun at M; 4 M the Suns De- 
clination, C 4 his hour from Six, CM the Altitude being Eaſt or Weſt, 4 C M the 
Latitude, d M C the Angle of the Suns Polition, 


wer ofthe Lau, Triangle Z © N, if the Sun beate. ZN is the Com- 
Pole. 


lement of the and N @ the Complement of the Suns Declination, or di- 

nce from the © the Complement of the Suns Altitude, "_ ; ZN@S 
the Angle of the Hour from Noon ; NZ © the Sans Azimuth frm the North-part of 
the Meridian ; Z © N the Angle of the Suns Politionm 


And thus we have ſhewed how the former Diagram or Avalewma repreſents the 
el Triangleruſed in G peta rn .2eck Triangle, 
it any three are given, the relt may be found by ion from the Proportions, and 


roy + ey and by he Artificial Signs and T ents; and 
whats reſolved by either of theſe forts of T ables, we will with the firſt Tables, 
and with Scale; Compaſles, that you may ſee the near agreement berwixr thera. 


I H. 


Cuar. 111. 


How to- Calewate' the Sun's true place. 


His Propolition is propounded, in the firſt place, becauſe many others 
upon it”, _ to the Hypetheſis of Tichso, i inte be fug- 
\ andhete is a tothe Sun a Triple Motion firſt, a Mg- 
Goa upon his own Centre, OY ho GUnngth ops R rolucjon in 26 
ays 

2. A daily motion from the Faſt into the Weſt, whereby he cauferh the Day 
ind N 

ay Sn Motiaen from the Welt into the Ap. 3 Is% the Aanual Motion, 
whereby he rugs once round in,/a Year Soom won MITg gear a 
degree ina Day ; andrthereby cauſerh the ſey Sean of the Yer 


The two later Mot jons are fancied our unto us cbr mere a Craxe-Wheel, 
or Grind-ſtone 365 ann. > while a Worm 


- 


, and contrary 
that Manon, con way, but bans: and a z that is, * 
from the turker Ge of Tet gb youcurr this Motion the 


ary nana inſiſt in this Courſe ; 
the other Planets, ng row hm, o followg er hin like 
\Birds flying in the Air, - te Mow, my of their own belides ; 
many of which Motions are removed by the 0-6: hay: itien of the Earths Mo- 
tion, which is a ſubje&t of much controverſy the ; However, be it ei- 
ther the one, or the other, the Propoſitions Reſqglved, vary not, by reaſon 
thereof : And ſo the Sun ſuppoſed not to vary from under the Ecliptick in re- 
; 2k Latitude; the- Propo and Quzre, in effett is what Longirnde he hath 

from the neareſt Equinodial-Point, which may be found within a Degree for 
his Courſe in each day, from his Entrance into _ Sign, from that day of the Month. 


tarde ilg.. | 

x. Gemini, May 11. 

® Cancer Jane 12. | 
P 


K Leo, Fuly 13... 
The Day of the Month 4 ne Virgo; Augaſt 13- 
the Sun enters into each Fa = Libra, September 


Sign, 


hot 


. If the number of the Day of the Month 2 POET 
in which the Sun enters into any Nags Number from the greater, 
and the Remainer 1s the Degree 0 the Sigh, that the Sun poſleſſerh. 


Ooq 2 \ P ROBL- 


#4: 
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Prop i, TL. 


Example. 

N the 1 2 of May I would find the Suns true place by the former Rules - The Sun 
CRE» Gemini May 11; Which Subſtratt trom 12, the Remainer is 1, which 
ſhews the Sun to be in 1 deg. of Geminz the third Sign ; that is, 61 degy, from the next 
Equinodtial-Point, 

2, Example, 

Let it be required to know the Suns Place the 4th of November ; on the 11 day of 
that Monththe Sun enters Sagitarig, and the 1 ;thday of September he enters Lib-a : 
berwixt the 1 2 of Seprember, and the 4 of November is 52 days, and conicquently 52 
degr. from the EquinoRial-Point Libra; then 3o taken from 52, there remains 22 
degr. the Suns place in Scorpio, which is the thing required. | _ 

"But here is a nearer Rule yet rhan this, ro find the Suns place exaQly , and that is by 
Mr. Vincent Wing's Hypothe $5, and Tables in Aſftronomie Eritamc:, how to Calculate 
his true place from Earth, the Rule is, 

Firſt, enter the Table of the Middle-Motion, of the Sun, and write out the Epochs 
next going before the time given, under which ſer the Motion diſtinfly belonging to 
the Years, Months, and Days, and Hours, and Minutes, if any be, (only in the 
Biſſextile or Leap-Tears,) atrer F ebrnary a Day is to'be added to the mumber of Days 

iven ; then adding them all rogether, rhe ſum will be the Middle-Mowon of the Sun 
4 the time given. 
As for Example. 
poſe the time givep be the 12 of May at Noon 1667, at which time the Suns 


places required, 


* "Time given. || Longitude © |' Apog. © 
_ — SS D M'SS D-MTS 
| The Epechs 9 20 24 493 6" 45 5 

1651 years In-j11 29 33 07/0 .0-.6 Fol 
cluding 6 May.| 3 28 16 29 20 
| Days 12. | o 11 49 40 2] 
The Suns Mean-motion, or Longitude. | 2 oo 04 15\3' 6 51 37 


2. Subſtradt the Apog. of the Sun from his Mean-Longitude, and the Remain will 
be his Mean Anomaly. | 


Example. S DD M.$S 
The Suns Mean-Longitude is — — —— 2 oo og 15 
The Apogenms Subſtrafted — y 00. 33 37 
The Suns Anomaly. 23 13 18 4s 


With the Suns Anomaly enter the Table of his Equation with the Sign on the Head 
and the deg. deſcending on the left hand, if the Number thereof be under 6 Signs ; bur if 
it be more than 6 Signs, enter with the Sign in the bottom, and the degr. aſcending on 
the right hand , and in the common-Angle you have the Equation anſwering thereunto , 
only you muſt, it need require, remember to take the Proportional part, 

Example. 


S..: 8 & $ 
In the Table of Equation anſwering to 23 degr. is 70S: BT" <F2 


The Suns Mean-Longitude, add ——. =—1 0 as. ry 


The Suns true Longitude, — 2 01 16 06 


Therefore the true place of the Sun is in 1 depr. 16 min. 6 ſeconds of Gemini, 


*Anather Example. 
In the Year 1583 March 14 at Noon, in the Meridian of Uraneburg in Denmark, 
thrice Noble T:cho-Brabe,s meſt excellently obſerved the Suns true plage in 3 deg. 1 7 
mn. 40 ſeconds of . Thetime at Londew was 1583 Match 13 day 23h. $ w. 


—_— x» ex 
m—pm——_—_ —— = 


== 
* 


| wwe + wr V DS w- = . 


the Convex - Sphere, which reſolves/all che moſt 'vſeful Problems in A/tronomy, 
by the Direttion of x 3 Problems tollowme, 


| | : <{ .:TheC cave- Sphere, which xeſolves r 2 Problems; p24 4nd by tigm Hay be 
j {1-6 Je C1 1 1.21 reſolved, poſt of the uſeful Problems in A/rrovorsys 


Q 


. i. 


4 Si 3h '$. 
+ SJ 7 FF LENS 041 
i : py SY *; _ 
"IT. 6 Wa 4 4; $ "x ; L 


"3% 
- wy 
—_— 
o 


\ 
——W—_—— _—— 


| AT able of t "be8, Sans Fas Motion «, i A Table of the Suns Mean Motion. 


The Apoche, + Radins, © Mean Motion in years ==" T's , © © | Apog. 
| = bh D M SIM $ 

Longit. © woe, 08: © * Longit. © : | 
ro 5% 2's s|T\s D'm s F 


59 512 

48 5513 1 23 55 

57 5413 50 43 28 

O06 F2 3 06 04 OO 
3 
3 
3 


4 | (Long: © Li "+ n. © 
M |S _ $ 


24 31 
$6 | 32 
24 |33 


<> 


Oo © 


30 ©} 


IT 29 
I1 29 
i1 29 
00 ©0 
IN 
iT 
In 
00 
11 
1 


Oo0©0. 0 © 


4 


15 5$1]3 06 24 33 
24 4913 06 45 © 4 
33 48[3 07 he ik 


0909 oe bo wo uw - 


I C—— 


ns 


D— 


_ 
oO © ow oandey rv » 


© Mean Motion in Years above 20. 


00 20 
OO 41 
Ii Ol 
Il 23 
IT 43 
03 25 

o8 


MF ty my 
+ w » 


II 
Il 
Il 
L 20[00 


2 Mean M Motion in Months. 


Janu. 00 ©0 00 00| oo 
Febr. |c1 oo 33 18| oo 
28 09 11 | co 
28 42 30 | 00 
28 16 39| 00 
28 49 58| 00 

28 24 07100 F# 13 35|60 
28 57 25 od ” ſe. th Joo ſec 
29 30. 441 00 


29 04 54 00 7 ER: of the Suns E, —_ 


| 29 38 "—_ . 
E - + OB | |5s. 9 Sig. 2|S 
3 | Sig. 
Te Colao [# Sub, | Or Sub. Fd Sub, Fs Sub. | Sg. | 
e On. 
od EE 


o 0 o| j* 200 2 54|14823]1 326 
$ 5 145 34 2 56][14720]1 1 3: 
4 9 146 38 256|14615j0 59 37 
612 14741133 255|145 940 5740 
© $16; 143 40J2 -2521144 1 
oloig 14938 2 471142 50 
01222 1 5034]2 239!1 4137 
01425 I5i29]2 229|[140 22 
01628 I 52 22 2171139 4 
none, 8 wlll 018 30 I 5313 2 2113745 
nay nn detieg, Here 020 32 154 1 146|1 36 24 

eum dSudlitract, l © 22 34 1154 43 129] 1 
oe — KF... ae : 024 37 | Iv I - +! 
The Anomaly of © 026 39 15614}2 044[1 32 3 
The Equater added to 1 1 5* 14* o28 41 t5655]2 018|13044 

| | © 30 42 I 1 5949{1291 

1 \ The Suns reve place, | © 32 43 13+. 59 19 12741 
ervation. : 1499 34 $44 I 26 7 
0304 | 1 FS12|1 24 33 
(3) Example the time given the 10 of April 1665 at Noon ; and o 384! 15735 44+ 
admir by the fermer Rules we have found the Suns Mean Motion 2.9 degr. 040 38 15656 [12118 
qa 30 ' his Apogeum 3 7, dns 4d his Anomally 9 -. 22 d. 11 03235 r5614[11938 
', firſt find a Proportional Equat. anſwering to'2.2 5. 1 d. 52" 22” o 3481 | t5530|1 1756 
"The Equar anon to 23d. 1 5129 04637 ; 15444]11612 

- * a Om—_ l 

l 


mn 4 md 
© cw 


Fr$ 24+ oof Corbett aerbe 


I 
I 
I 
I 
I 
I 
I 
[ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
2 
2 
2 
2 
2 
2 
2 
z 
2 
2 
2 
2 


7 
I2 42 44 


O 
0 
© 


o48 22 [1 39x" 1535611 1426 
their difference — 5 9 05016 153 $11 12 40 


Then Iſay, if 1 deg. or 60 win, tconds, ker hl of the | 
| Anamaly give by the Rule of proport G53 | ny Hd by o Aj of" 
| 60 Fo 11 © 5552 rno2rti 20 
33 1 4294905748 1]2 248114923]! $ 5 
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p ” x85 SI": ITE | 
”s x. - 


Fa 


8 bag i hagary - 


p 108 and 107; 


Er 1 Thewſedf be Line hc 11 


Multiply 53 by 11, the Produdt is 583, which Co, the Quotient will 
be 9", ; and becauſethe I CNN ir the Equa. anſwering 
22 degr, which is 1 d, 52-- 1z” torthe true Equation deſired, which according to the 
Title, being added to the Suns Mean-Longirude, . giveth the true place of the Sun re- 
quired, | 

'. Example. LA 
Sg D 1 \# 
The Suns Mean-Longitude. — o 29 00 3o 
The Equation added. —— — 1 $52 12 


The Suns true Longitude. — x oo 52 42 


D, " i 
Therefore the Suns true place is in © 52; 42 of Tawrmw , theſe Examples are ſuffi- 
cient for Dire&ion, to find the Suns true place at any time, 


Pros rt. IL. 


1he Suns Diſtance from the next EquinoCtial-point z and his greateſt De- 
clination being given, to find the Declanation of any Point required. 


V Ith your Compaſſes take the Chord of 60 degr. upon the Centre C, deſcribe 
the Circle HZ ON, and draw the Diameter HC O, which repreſents. the 
Horizon, and at Right-Angles, or cularthereanto, draw Z, CN, the Vertical 
Azimuth of Eaſt and Weſt, and take the Laricude of che Place, as in this Example, is 
51 d. 28m, andprick it from Oto N, and from Hto S, and draw the «Ax or 
Meridian of the Hour of Six N C'S; then prick from Z to &, and from N to Q 5x 
degr. 2.8 min, and dray the Equinottial-Line # C Q, then the Suns place being given, 
rake 23 deg. 31 m. and prick trom # to ®, and from Q_toP, and draw the prickt Line 
& CP, then take the Suns Diſtance from the next Equin.-Point, which in this Example 
ſhall be 61 deg. 1 8 »s. out of the Line of Signs; and prick it from C to &, and through 
© © draw a Farallel-Line to the EquinoGtial, as T D, and it ſhall be a Parallel of Decli. 
nation, and where it cuts the outward Meridian, as at T, apply the Diſtance A T to the 
Line of Chords;--and-you have the Declination 2 © degr. 30 min. which was required , 
Or you may take the neareſt Diſtance from © to the Equator, and apply it to the Line 
of Signs, and that will give you the Declination 20 degr. 30 min. as before - and if 
through © © you'draw a Line Parallel ro the Horizon HO, as ef, it is a Parallel of 
the Suns Altitude, and ſo have you the-Sphere Orthographically in Right-Lines in the 
Convex-Sphere ; and if you follow the Cirections of the uſe of T and halt Tan- 
in the 2 Chap. of the fourth Book of the Deſcription of the Globe in Plano, you 

ve the Sphere projefted in Plain and Circular Lines, and fitted for the uſe of divers 
veſtions ; the Dire&tion in both Spheres by the Lerters ſignify the ſame thing ; but 
obſerve what you are direfted by Signs in the Convex-Sphere, is likewiſe tube by 


2 Taiigents 1n the Concave-Sphere. 


By the Tables in the Right-Angled Triangle CK & ; we have given, firſt the Hy- 
pothenaſe C & 61 degrees 18"; ſecondly, the Angle KC® 23 egr. 31', hence to 
tind K ©, the Rule is, asthe Radineis in proportion 10 
to the Sign of the Suns greateſt Decl. 2 3 4. 31K CO ——--- g60099 

So is the Sign of the Suns diſtance from the next EquinoRtial-Point 

' G1 degrees 18 min. C @ — 9943097 


to the Sign of his Declination required 2 0 degrees; 30' ——— 


"FRM » 954406 


Or extend the Compaſſes in the Line of Artificial Signs from go degy. to 2 3 degr.-30 
win, the ſame extent will give the diſtance trom the Suns Place, ro his Declination. 
The 


=_ 
- 

Le of T, .. v . 
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[» 4J k 


The Sun being Either'in 1 deg, 18 aj#, of Gemini, or 29 deg, 42 wn, of Capricern, 
or 1.degr. 18 ' of Sagitarims, or 28 degr. 42 min. of Cancer , that is, 61 degy. 18 
min. from the next Equino&tial-Point ; the Declinafion will be foundto be 20 degrees 


20 munes. 
Pxos i. III, 


Having the Suns greateſt Declination, and his Diflance from the next Equi- 
"nodial-Poine; to find his Right-Aſcention. | 


N the Foregoing Schetne, having drawn the Parallel} of the Suns Declination T D, 

paſſing through the Place at the extent $® , is the Sign of the Suns pI 
tion from the next neareſt Equinoctial-Point, to the Radins of the Parallel TD, and 
therefore- place the extent 5 T from C to X, and X as a Centre with the extenc 
S$®, deſcribethe Arehart &, a Ruler laid from the juſt touching the extremity 
of that finds the Point N in the Limb of the Meridian or and the 
Arch ON, applyed to the Line of Chords, is 59 degr. 0g wwy. and ſo much is the 
Suns Right-Aſcenlion inthe firſt quarter of the Ecliptich. ; 


In the Txlangle CK © we have given as before, ( 1.) the- Angle of the Suns grea- 
teſt Declination KC @ 23 egy 31 win, (2,) the Longitude of the San from he 
next EquinoQtial-Point Aries C ® 61 degry. 18 min. hence to find the Suns Rght-AL 
ſcention, the Rule is, . 

AS the Radius wn mw— _ Io 
to the Tangent of the diſtance 61 degy. 18 min. C® —— 1026162 
50 is the Co-Sign of the Suns greateſt Decl. 2 3 deg. 31 ' KC ®=- 996334 
to the Tangent of the Right-Aſcention CK 59 deg. 9m. — 1022396 

Or in the Concave-Sphere, it you draw the Meridiantrom N through © to $, 
whoſe ym as wy oe tor , it will cut the Equinottial n K ; mea- 
ſure the diſtance GK on the Line of halt-Tangents, and you have 5 9 d. ag ', as before. 


Or extend the Compaſſes from 90 d, to-66 9. 29, the ſame diſtance will reach from 
G1deg.18 m,to 59 deg. g min, Which is the Suns Right- Aſcention in 6x deg. 18 I. 
Bur 


Car, IIL Artificial Signsand Tangents.' 


—— 
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But this you are to obſerve, that if the Right-Aſcention ſought, be in the ſecond Qua- 
drant 3 $1, Wk, then you are to take the Complement of the Arch found to 1 86 deg. it in 
the third Quadrant =m F, adde 180 deg. tothe Arch found , bur in the laſt Quadrant, 
Subſtraft the Arch found from the whole Circle 3 60 degr. and you (hall have the Right- 
Aſcention delired. 

Example 2, 


The Sunin 28 degr. 42 #4», of &, that is, 61 degr, 18 wi. from the EquinoQial 
Point: , the Rule is as before, As the Kadi9 is to the Co-Sign of the greateſt Decli.. 
nation, ſo is the Tangent of the Suns diſtance from the next Equinodtial-Point 61 degr, 
18 win, to the Tangent of 59 degr. og es before, which raken from 1 80, is 130 deg. 
51 mix. Which is the Suns Right-Aſcention in 28-degy. 42 win, of Cancer, 


Example 3. 


The Sunin 1 degr. 18 win, of F, thar is, 61 degr. 1 8 avix. from the next Equinotial- 
Point i, the work is the ſame as before; therefore to the Arch found, I add 180 depr. 2 
Semi-Circle ; fo 55 deg. 09 m1n. and 180, makes 2 39.deg. 09 win. the Right-Aſcention 
of the Sun ſought in 1 "deg. 1.8 min, of Sagitarias F. 


Example 4. 


The Sun in + $ degr. 42 min. of Capricorn, 61 deg. 18 min. from the next Equi- 
noctial Point Y\, the operation is the ne: with the "a Example ; wheretore Sub. 
ſtrat the Arch found 59 deg. 09 min. from the whole Circle 360 deg. and there will 
remain 200 deg. 51 m9. Which is the Suns Right-Aſcention in 28 deg. 42 min. of vp 
Capricers, 


Paxaoes t, IV, 


The Elevation of the Pole, and Declination of the Sun being given ;, to find 
the Aſcentional-Ditference. 


His is repreſented in the Figure by SL in the Parallel of Declination, and it is 

therefore ro be reduced into the common Kadixs, therefore take the Kadixs of the 
Parallel ST, and prick it from C to X, as before , then take the extent SL, and 
ſetting one Foot upon X, with the other draw the part of an Arch at , lay a Ruler 
from C, that it may juſt touch the outſide thereof, and it cursthe Circle ind, and 
take the Chord or Extent H 4; and you will find t 2 8 deg. o mm. which being con- 
verted into Time, is an Hour 52 #i#. and ſo much doth the Sun Riſe before, and Ser 
after Six in S»mmer ; but ſo much doth he Riſe after, and Ser before Six in Minter, 
when he hath the ſame Declination South. 


In the Right-Angled Spherical Triangle SL C are known. 1. SCL the Com- 
plement of the Poles Elevation 38 deg. 32 min. 2. The Suns Declination 20 deg. 30 
min, hence to find the Aſcentional $L. 

As the Radimxs go deg. is in Proportion —10 
tothe Tangent of the Latit, 51 deg, 2B amn. $SCL — 1009837 
So is the Tangent of the Suns Declination 20 deg. 30 SC- 957273 


to the Sign of SL the Aſcentional-difference 28 4, 00 w.- 9671 60 


Extend the Compaſſes on the Artiicial-Lines of Signs and Tangenrs, and you will 
find it, as before, or it you jake the diſtance NS, and prick it from $.to K, and lay 
the Ruler from C over L it will cut the Arch of the Meridian in d ; then Meaſure the 
diſtance N 4 on the Line of Chords, and it will be 28 deg. 00 wiv. as before found, 


that is one Hour 52 991m, | 
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P.x : 3 L, V. 


The Suns Right-Aſcention, and his Aſcentional-differencc being giver ; 
ts find his Oblique-Aſcention, ard Deſcention. 


O perform this, you mult obſerve theſe 2 following Rules. 1. If the Suns Decli- 

nation be North, you muſt Subftra&t the Aſcentional-difference from the Right- 
Aſcention, and the Remain will be the Oblique-Aſcention ; but if you add them toge. 
ther, the ſur will be 'the Oblique Deſcention. 2. If his Declination be Sowch, add 
the Aſcentional-difference , and the Right Aſcention together, the ſum will be the 
Oblique-Aſcention ; but if you make SubſtraRtion, the Remainer will be the Oblique- 
Deſcention. 


Admit the Sun is in the 1 deg. 18 min, of Gemini by the ſecond Problem, his Right- 
Aſcention is 59 deg. 09 min. and his Aſcentional-difference by the 4 Problem, is 28 
deg. o-min. therefore according to the firſt Rule, becauſe his Declination is North, the 
inc chroafuir ths op anus the Suns O blique-Aſcention, and the ſura of therh 
87 deg. og min. his Ob ique-Deſcention. 


Pres L, VL 


To find the time of Sun-Rifing, and Setting, with the length of the Day 
and Night. ; 


Ou muſt find the Aſcentoinal-difference by the 4 Problem, which converted into 

Time, allowing 4 vx. of an hour for every degr. and 4” ſeconds for every win, 

and the ſum of Hours and Minutes, i his aiSence of Riſing and verting before 
or after the hour of Six, which was found before to be 28 deg. or-r hour 5 2 mn. 


Therefore when the Sun is in Northern Signs, add the ſum to Six, and the Total is 
the Semi-diarnal Arch, as in this Example, is 7 bowrs 5'*2, or time of Sun-ſetting, 
and Subſtrat it from Six, and the Remain is 4 þ- 8'. w the time of Sun-Riling z d 
7 be. $'2 ms, it is 15 ho. 4'4, thelengthof the Day , Subſtratt it from 2.4 be. 00m. 
and the Remain is 8 bo. 16 ms. the length of the Night rhe 12 of Afay, in Latitude 5x 
deg. 2.8 min.at Briſtol, 


But if the Sun is in Southern Signs, make Subſtraftion, as in this Example ; the 
Sun having 20 deg. 3 0 min. Sourh Declination, or-in 1 deg. 18 wiv. ©, SubſtraRt x be, 
5'2' from 6, the Remain is 4 hs. 08 uv. for the time of ting, double it, and it 
is 3 bo. 16 m. the length of the day ; add 1 þo. 52 ww, to 6, the ſum is 7 bo. 52 m. 
is the time of Sun-Riling ; double it, it is 15 bv. 44 mv. the length of the Night, in 
Latitude 51 deg. 28 mv. 1n 1 deg. 18 my, of Sagitarins. | 


Pxo3z1. VIL 


The Elevation of the Pole, and Declination of the Sun being given ; to find 
bis Amplitude. | | | 


Mz the extent CL with the Compaſſes in the Line of Signs, and it will reach 
to 34 degy. 40 min, and ſo much doth the Sun Riſe and Set to the Northward of 
the Eaſt and Weſt in the Latitude of Briffol, when his Declination is 2.0 deg. 30 wir. 
Notth ; bur he Riſeth and Setreth' ſo much to the Southward of the Faſt and Weſt, 
when his Declination'is ſo much South. | 


Now on the Concave-Sphere, the extent CL on the Horizon,” applyed to the Line 
of half-Targents, is 34 deg. 40 win, the Amplitude, as before, 
If 
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If the Suns Parallel of Declination.doth not meet with the Horizontal-Line H ©; 
2s ip Regions far North , the Sin doth ri6t Riſe not Ser. 


In the Right. Angled Spherical-Traingle L O C of the 4 Problem, having the Angle 

LCO, the Complement of the Latitude 38 degy. 32 win. and LO the Sans Decli- 

nation 30 degy. 30 min, in 1d. 18 mw, I his Amplitudeeby Calculation may be found 
" F F | ; | ; T : 


The Artificial: As the Co-Sigh of the Liritde 51 deg, :3.phin. LCO — 979446 
Lines ;by this ) is to the' Xadizs go degr I ": r%y 
the ſame, ro the Sign of the Amplitude CL 34, deg. 40 min, — 974986 
This Rule is the common Rule Mariders make uſe of for the findiog of the Variation 
of the Compaſs at Sea, by compating the Coaſt, pr bearing ofthe Sun, obrved'by un 
Amplitude or Azimutk-Compaſs at the Suns Riling or Setting, and by his bearing, 
found by theſe Rules beforegorng, the difference ſhewerh che Variation, © 17 ® 


| "i for Exatfle; wy OY 
Admit you obſerved the Suns Amplitude of Riſing or Setting by your Compaſs in the 
firſt Chap. and fifth Book of the Art of Surveyivg deſcribe” a 4 7 

And by the, Compaſs found, the Magnetical Amplinu | 


plirude 45 455 compl. 44 4; 05' N. 
By the Rules beforegoing find the true Amplitude, — 34 d. 40 compl. 5 5 d. 20 N. 
SubſtraZt theleſs our of the greater, the difference 11 4,.4 5196+, Variation, 


>: And by! reaſon. the Magnetical Amplitude is hore than the true Amplitude ,. there- 
fore Ro is- rx egy. (1.5 0m which-is one Point” Weſterly , and if! you are 
bound to a.place- that bear North of you, you muſt Sail upon the North by- Weſt Poine, 
or if you bare Weſt, you muſt Sail W and by $, and if South, the Courſe muſt be South 
and by Eaſt; or if you bear Eaſt, then the Courſe muſt be Eaſt and by North, to make 
good a North, or Wet, or South, or Eaſt Courſe ; and ſo of all the reſt of the Points 
you muſt allow in like manner, | 


4 


2. But admit the Magneticah Amplitude obſerved by the Compeſs, were but 23\deg. 
25 min. and the true Amplitude by the forter Rules found mb degr. 40 min. ke 
upper Subftraft from the lower, the difference is 11 degri 1 5) nuns ,and by rap bb 
Magnetical Amplitude. is lefs than the true Amplitude, - and the difference ix degr. 15 #5; 
which is one Pojns. Variation Eaſterly , and fo.the NorthiPoine is, the N by E Pits, 
and N E isthe NE by E, and'E &E by $, and Squth is $ by W, -and W is: W. by N 
Point affyohr Sailing Conmpaſyy when:youy have: ſych a Variation, and the Coniplement 
of. che Amplitude:ts the Suns Azirtwth:from the. North or South: part ot the! Meridian, 

i Declination:is.. And:this is ſafficient tor an Example to hind the Vari- 


ation of the ( awpeſs in any place or time. 


| Aslik iſe [ is -Obli TACENMON,, 4 
ENS, "of 4 


if 
help and benefit of young Mariners, 


cenſional difference , or by the Suns 
by the Suns Azittuth ar the hour of Six ; 
obferyed, 35 Thall be thewn for the 


witl . | 


, 
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Pxo3B Li. VIII, 


Having the Latitude of the Place, and the Suns Declination, to find the 
time when the Sun cometh to be due Eaſt and Welt. 


N the Paralle| of Declination, the hour from Six is repreſented by $M, with that 

extent upon the Point X draw the Arch 6 the Ruler laid from C to the outward edge 
of the ſaid Arch, cuts the Circle at (e,) the diſtance O # applyed to the Line of Chords 
ſheweth 17 deg. 2 ww##. it converred into Time is x b, 9 wv. 20 ſec. and fo much after 
Six in the Morning, and before Six in the Afternoon, will the Sun be due Eaſt and Weſt , 
by the Concave-Sphere, 11 yer A over M, it cuts the Limb in (5,) 
meaſure Ne on the Line of Chords, and it is the fame 17 deg. 20 min. the Rule by 
Artificial Signs and Tangents holds as by Calculation, viz, 


Suppoſe the Latinude, 5 1 Ee Z NM eegie (32 404 30 mu; 
thereforc in the Right- Angled | Triangle ZN.M _ (1) ZN the Com- 
plement of the Latitude 3 8 degr, 30 ws. (3) NM the Complement of rhe Suns Decli.. 
nation 69 degr. 30 www». Then I ay. 


'As the Radix 90 is In I nanny naoyta—ce |} O 

To the Co-Tangent of the Declination 6g degr. 30 win, NM — 957273 
ſo is the Tangent of-Z N comyl. of 38 degy. 32 vin. — ggo0113 
is tothe Co-Signof ZN M 17 ag. 20 ereeeer news [ a4728s 


is 1 þ.'9 mw; of time, a5 before, —- 


Which x þ, 9 #v. added to 6 6. is 7b. 9 wv. the moment in the Morning, the Sun will 
be due Eaſt; andif you Subſtraſt 2. 9w; 20 ſec, from 6 6. oo ww, and the Remain 
will be 4 h. 50 mv. 40 ſee. the moment in the Afternoon the Sun will be due Welt, 


PzOz i.IX. 


The Elevation of the Pole, and the Declination of the Sun being given z to 
find the Suns Altitude when he is due Eaſt and Welt. 


| OY; perm yon”; C M on the Vertical-Circle, and apply it to the Line of Signs, 
and it will reach to 26 degr, 36 win. or the ſame diſtance taken of the Concave- 
Sphere, and applyed tothe Line of + T , ſhews the ſame number, and ſo much is 
his Alritude ſought in Surntger ; but when he hath the like Declination then ſo 
mach is his Depreſſion under the Horizon in Winter, when he is Eaſt and Weſt , if the 
Sans Parallel of Dectination TM doth not meet with the prime Vertical Circle CZ, 
the Sun comerh not to the Eaſt and Weſt, as it happencth many rimes is ſmall Larirudes, 
or Countreys berwixt the Tropicks. . 


In the former Daienn, Gevus Aihoce hen eoWe tt cu, isſhewed 
by the Arch CM, w inthe Tri C V M we havegiven, (1) the Suns De- 
clination V M 20 degry. 30 mis, G) the ie of the Poles Elevativg MCV $1 deg. 
28 win. to find his Altitude CM; I Gy, I 


: . As the Sign of the Angle of Latir, 51 d. 28w., UCM 989334 
gy yn is to the Sign of the, Declin, 20 degr. 30 win, UM 954432 
Lines.of Signs and So is the Radzws go degr. — 10 
Tangents. tothe Sign of the Alritude 26 deg. 37 min. CM — 965098 


A-1 
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PxoB 1. X. 


The Elevation of the Pole, and Declination of the Sun being given, to find 
the Suns Altitnde at the Hour of Six, 


Ake the neareſt diſtance from S tothe Horizon CL, and apply itto the Line of 
Signs, ſheweth the Altitude to be 1 5 *: 5 4 mw. or the fame taken of the Con- 
eave-Sphere, and meaſured on the Line of ; Tangents, ſhewerh the ſartie ; and ſo mneh 
is his Depreſſion under the Hqrizon at Six, when he hath South-Declination. 20 degy, 


30 min, 


In the Concave-Sphere, you m_ all the Triangles plain, and we have known in 
this _ ZSN, (1.) The plement of the Latitude Z N 38 degr. 32 nw, 


(2.) the Complement of the Suns Declination NS 6g degr. 30 win. to find the 
Hypntenaſe Z'S ; therefore I fay, | 
As the Radix go degr. is in Proportion —— — 19 | 
To the Co-Sign of 69 degr. 30 nun. N S — — 44 
ſo is the Co-Sign of 38 degr. 32 min. ZN — 993 34 


——  — 


To the Sign of the Altitude 74 degr, 6 mn. S 00 943766 


Whoſe Signis 15 degr. 5 4 min. is the Suns Altitude at the hour of Six, when he is 
1 degy. 18 ms, of Þ in Latitude 5 x degg28 wm, Extend the Compaſſes from 90 degr. to 
by 30, the ſame extent will reach from the Latitude 51 deg. 28 win. to 1 ; deg. 54 
», as before. | 


Px UG. XI. 


Having the Latitiitle of the Place, and the Declination of the Sun given ; to 
find the Suns Azimuth 4t the Hour of Six. ,. - 


His is repreſented in the Convex-Sphere by V Z in the Parallel of Altitude of the 

Sun VSB, Prick VB from Cto W, and with the diſtance V $ draw the Arch 
npon W at þ, and lay the Ruler juſt touching the (aid Arch, cuts the Circlein Y , the 
diſtance HY meafured,on the Chords, ſheweth rhe Az:z-th, or the diſtance G oo, 
on the Concave-Sphere, * applyed only to the Line of +-Tangents, ſhews the Azimmh 
to be 13 deg. 07 mins andſo muth is the Sun to the Northwards of the Eaſt and Wet 
of the hour of Six. / | | 


In the Right-Argled Spherical-Triangle ZN $ of the genegal Diagram, we have 
known firſt, Z Ny the Complement of the Latigude 38 degr. 32 win. (2:) NS the 
Complement of the Suns Declination 69 degr. 30 min. to find the Azimmxcb of the hour 


of Six, y by the Angle N ZS. 
the Reading, 90 Is in proportion —— ———I0 
ro the Compl. Sign ofthe Laricude';Þ8 deg. 32 ZN — 979446 
So is the Co-Tangent of N'S 6g deg. 30 win. ——— 957273 
to the Co, Tangent of the Azimuth NZS 76d.53' — 936719 


Or extend the Compaſſes frotn the Co-Sign of tlie Latirude to the Ratiav ; the ſame 
extent will reach from the Tangent of the Declinarion, r6 the Azimark 76 deg. 5 , min. 
as before; the Suns Azimmb from the North part of the Meridian in the Latitnde of 
51 degr. 2$ min. and Declination 20 degr-. 30 North, (13 degr. 07 mix is from the 
Welt.) 


Ppp 2 PRoEL X11, 


\ 
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PraOs-L, XIL. 


Having the Latitude of the Vlave of the Suns Declination, and his diitance 
from the Meridian being given, to find the Suns Altitude at any Time 


aſſigned. 


Y this Caſe may be found the Suns Altirude on all hours, and the diſtance of Places, 

in the Arch ot a great Gircle ; for the Suns Altitude on all hours thereby is meant, 
that if the hour of the Day, the Declination and Latitude be given, the Suns Altitude 
proper to the hour, or his Depreſſion may be found. 


Takethe'Chord of 60 deyr. and deſcribe the Arch HT POD, draw the Hori. 
zontal-Line H C O, and from O to P prick of the Chord of the Latitude 5 x deg. 28 
#vi»,” and from P to T and D fet of the Complement of the Suns greateſt Declnation, 
66 degr. 2.9 min. and draw the Parallel of Declination T D, and the Ax% CSP, or 
the Meridian of the hour of Six, then draw the Rgdins T C, which is the Ecliptick- 
Line, and take off the Line of Signs, and prick | 

I5 I 
30Ydegry. 2 

down, 45<forthe —3\> from 6 before it, and after it. 
60 JHours of -- 4 


75 5 


Then take the nearet diſtance from x 5 degr. to CS, the Meridian of the howr of 
Six, or Ax#, and prick-it from Sto 5 and 7 , and likewiſe take the neareſt ditance 
frozoto CS, and lay it from Sto 8 and 4; and inlike mannerdo with the reſt, then 
will the neareſt diſtance from 4 5 67 8 910 11 to the Horizontal-Line HCO be 
the Signs of their reſpeRed Altitude z ao E 


ſo the Altitude — x dep. , 
; I une I wit —oagk 
for the hours ——6 C13 ys 


= 


— 
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And ſo much is the Suns Deprefſſionunder the Horizon at the hours of 8, 7, and Gin 
Winter ; as you may ſoon trie by the ſame Diviſion on the Parallel of the Suns greateſt 


Declination Southward DST 7 27:23 

of 36 : 43 

The Summer Alt. for the hk. 9 are <45 : 42 

ot I © 53:45 
11 59 : 42 | 4 


And the Winter Altitude for 


9 F d. I 3 
the Hours of 10> are< 10:28 
11 13:45 


And ſo much is the Sun depreſt under the Horizon in Summer at che hours of 3,2,1, 
from Mid-night, as you may ſoon find it by the neareſt diſtance from 9, 10, 11, in the 
Line LD totheLine LO; if you apply that diſtance tothe Line of Signs, you may 
draw the Parallel of Altitude through each hour, as the Example is through 9 ho. e f, 
and meaſure He, or Of onthe Line of Chords, anditis 45 degr. 42 min. the Suns 
Altitude at 9 aclock the 1 1 of June. 


2. But admit the Latitude were 51 deg. 28 mi». and his Declination 00 deg. 00 ms. 
and ſuppoſe, for Example, ſeek his diſtance from the Meridian is 2 bo, 44 min. or 41 
deg. 0'o and the Sun upon the Equinodtial the 1 1 of March, and 1 3 of September, 


Upon the EquinoQtial at K is the Sun repreſented the 1 1 of March, or 13 of Septens- 
ber, and diſtance from the Meridian 2 bs. 44, or 41 degr, 00 min. If in the Convex- 
Sphere you lay $ ©, from C to K the Right- Aſcenſion 59 deg. 9 min. and through 
K you draw a Parallel to the Horizon, as d M, it will cut the Meridian in d, and mea- 
ſure the diſtance H d on theLine of Chords, and & is 28 Tegr. 03 min. the Suns Alti- 
tude required, or the neareſt diſtance from K to the Horizon-Line H C O - ape 
the Line of Signs, would have ſhewed the fame. In the Concave-Sphere, it you take 
the diſtance CK, and draw a ſmall Archatr, and take the neareſt diſtance to the Azi- 
muth-Line of Eaſt and Weſt ZC from K, and with that diſtance turn the other Foot 
over, and croſs the Archat (r,) and through K and r draw a Circle of Altirude, it will 
cut the Limb in E and F meaſure HE, or OF onthe Line of Chords, thewerh' the 

Altitude 28 degr. 03 min. as before. 


In the Concave-Sphere, = may ſee the Triangle ZX& K , and we have given firſt 
A Z the diſtance from the Zenith to the tory, equal to the Latitude of the place, 
51 degr. 28 min, Secondly, XA K the Suns diſtance from the Meridian 41 deg. to find 
the Suns Altitude from K to the Horizon. 


I fay, as the Radins go deg, ————— —— — 10 
is to the Co-Sign of the Suns diſtance from the Merid. 42 d. ' XK — 987777 
So is the Co-Sign of the diſtance from the Equ. to the Zen, 5 1 4. 2 8 w; XZ 979446 


to the Co Sign'of Z K 61 degr. 53 mn. 967223 
Whoſe Complement is the Alticude Kp 2 5 deg. 03 avin. which was required ; you 


may in your praQtice draw a p__ Figure for the Queſtion, and ſhew every Tri- 
angle by ir ſelf, by the Line ot Chords, and half Tangents. | 


Secondly, when the Sun is in North Signs, vSxS 1M. 
Let it be required to find the Suns Altitude at 1 @ a<lock and 2 ». paſt before Noon, 
when the Sun is in entrance of "Genus, in Latigude 5 r degr. 28 won, 


Firſt, 


m_ Y 
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Line of Chords, and halt- Tangents by this 


;Firſt, By the Convex- Sphere, the neareſt diftance taken from the Suns place, to the 
Horizon H C, applyed to the Line ot Signs, ſheweth 5 1 degy, 12 aun. the Suns Ali. 
rude required , Orto find his diſtance from the Meridian, -take ST, and prick it ftom 
Cto X , then with the diſtance $ © on X as a Centre, draw the touch of an Arch at 
K, a Ruler laid over the Centre, o'er the outward edge of the Arch, cuts the Arch of 
the outward Meridian in (x;) then meaſure O » on the Line of Chords, and it is 66 
deg. 2 min. S$ ©, whoſe Complement is 29 deg. 58 min. the Suns diſtance trom the Me- 
ria OT; Wherefore in the Triangle NZ ©, we have known, (1,) ZN the 
Complement of the Lat itude 38 deg. 32 win. (2,) N @, the Complement of the Suns 
Declination 69 degr. zo min, (;,) the comprehended _— ZN ©, the diſtance of 

a 


the Sun trom the Meridian 29 drg. 58 min. to find Z ©, "hereby the Suns Altitude 
92 ©, Ifay , 
As the Kadins 90 — On 


is tothe Co T t of the Latirude FI deg. 28 min. NZ 990112 
So is the Co- Sign of the Angle from the Meridian 29 deg. 58m. ZN gg; 767 


to the Tangent of the fourth Ark 34 deg. 36 min. N q —— 983879 


From the Complement of the Suns Declination N # 6g deg. 30 wn, Subſtrat N 4 
34 deg. 36 min. there remains 34 deg. 54 win. 


As the Co-Sign of the fourth Ark. 34 deg. 36 min. Ng e———z—_— 7 


is tothe Comp). Sign of the Latitude 38 deg. 32 min. ZN —— 9893 34 
So is the Co-Sign of the, fifth Ark 34 deg. 54 min. q © mm— g01:89 


1900723 


to the Co-Sign of Z © 38 deg. 48 min. 


Whoſe Sign is5 1 deg. 12 wiv. pg the Suns Altitude above the Horizon at. 10 a 
clock, and 02 ws. paſt, and 1 aided 58 win. paſt in the Aiternoon, when he is in x 
deg. 18 m. of tin Latitude bf 51 deg. 28 wn, North, * | 


Now if you follow the Rules gp , you _ = _ Suns Altitude by the 
igure to be the lame, 


Suppoſe 


4 


1 ; 


Suppoſe the Sun in the Southern Signs 2m? Wm X in the we Point to the 
former, having South-Declination 2© degr, 3 x64. and be alſo di from the Meri- 
dian 29d. 58 mv, take the Declination 2 © deg. 30 win, and prick it from & to B, and 

R in both the Spheres, and draw the ſtraight Line in the Convex-Sphere BMR, 
take from the Suns place in the oppolite Sign .in the Parallel, of Declination , his 
diſtance from the Meridian Y R, and prick it on the other ſide of the Parallel from 8 
©, and the neareſt diſtance tw the Horizon-Line H C, applyed to the Line of Signs, 
ſhews the Alritude tobe 1 3 d, 2 3 2». and in the Concave-Sphere take of the Line of balf- 
Tangents, the Declination 20 degr. 30 av, and lay ir ftrom/the Centre C to M, and 
the eAxw CS continued , akevhe Campement & the Deckination of the Ling of Se- 
cants, and place from C onthe conti Line or Axs, and that will be the Centre 
of the Parallel of Declination, orif you take the like Complement 6g degr, 30 nun. 
of the Line of Tangents, and pur it from M. on the Axs, it will be the- Centre of the 
Parallel of Declinazzon, theretoxe drawit BM R, and it will cut the Mezidian. in @, 
the place where the Sun is, 


Now to find the Sins Altirgde or Ark (Z ©). or L®; therefore to find how 
itis; you mult find the Pole of the Circle N@Z, which is done after this --- 


Lay a Ruler from Z ro b, and it willcut the Circle in y ; then take go deg. ahd prick 
it from y to &, then lay a Ruler over from 7 to &, andit ſhall cut the Horizon in , 
which Point g is the Pole of the Circle Z hs, 


To meaſure the Ark Z®, you muſt — Ruler upon 2 and ©, which will cut the out- 
ward Circlein the Point X., ſo ſhall 


* I have beta the larget in this » that it may be a Rule 
Ark of any great Circle of the ; the ſides of all 
may be - meaſured whatſoever, by his operation in the 


Obſerve the Figure we have given in the Oblique-Anghed Triangle ZN®. 1. NZ 
as before, tha © of the Laticude 38 deg. 32 min. 2. NO 110 deg. 30 min, 
the ſame diſtance trom the North-Pole. 3,-the Angle ZN® 29 deg. 58' rofind the 
Altitude H @-o ,___.. 


As the Radine 90 — = — 10 
is to the Tangent of NZ 38 deg. 72 min. - — yy 
So is the Co-Sign of the Angle, ZN © 29 deg. 58' ——— 993767 


to the Tangent of N q 34 deg. 36 min. 4 Ark, as before, — 983879 


Erom the Ark MN ® 110 deg. 30min, Subſtraft the Arch Ng 34 deg-36 win, 
and there remains 75 deg. 54 mw. 


As the Co-Sign of N q 34 deg. 36 min. —— —— 991547 
> —__—— 
is to the Co- Sign of ZN 38 deg, 32 min, ————— 989334 
So is the Co-Sign of the fifth Ark 4& 75 deg. 54 min, 938670 
x” F 192 $004 
to the Co-Sign of Z ® 96 deg. 37 Win, nm —— —— 936457 
Now the Complemienrof Z &, is/® > 1 3 drg. z 3 win, whick/is the Suns Alticude 
requireg. 
. 


Px08L; 


Car, HL. And bow ta Caleulate my Aſtronomy. : 117 | 
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ns The wroftbeLineof Naturaland\ Book VI. 


deg. 58, and his Declination South 2© deg. 30' 
we VY from $4 ſO, n on 20 « 30, 
_ v, and By the foregoing Rules, you will find 


Pzxes i, XIIL 


The Suns Altitude, and his Diifance from the Meridian, and Declindtion 
beitig given ; to find bis Azimuth. | 


Emonſtrate the jon by the Line of Signs and Cliords, with 60 degy. draw 

the Semi-Circle, draw the Hotfton-Line H ©,” draw the Parallel of Attitude e f, 
and of © B Parallel to the Horizon; then draw the Ax% CN, and the Equi 
CA who er hes ces fromN, as N AE, then draw the | of De- 
clination T L and (BR) by the Line of Chords, 'and Signs 1, "then take the extent I E, 
and ſet from Co P, and upon P with the extent 1 ©, draw'the'Arch (00) a Ruler laid 
from C, juſt rouching that Arch, cuts the Limb (.$ ) the Arch H 2, meaſured of the 
Line of Chords,'is '4'1 degy. 42 min. and ſo much is the Stin t6'the Southward of the 
Eaſt and Weſt, the Complement is 48 ds . 18 win. and ſo much'ts the Suns Azimuth 
from the South part of the Meridian W d. Now by the Concave-Sphere, it. you 
find the Centre of the Aximuth- Circle on the Horizbnral-Line at ©, and draw the 
Circle from 'Z 'through ©'N; + meaſure the diſtance C g' on the Line of half- 
Tangents, and it will be the Suns Azimuth from the Eaſt and Weſt, as before, 41 deg. 
42 min, (Complement 48 deg. 1 8 win, from the South, ) 


In the Obli Spherical-Triang e ZN ©, we have know. 1. Ze the Com- 
of the Suns Altinude 


38 deg. 45 min: 2. The Angle ZN © 29 deg., 58 mw. 

the Suns diſtance from the Meridian. 3. The,Complement of the Suns Declination 
N® 69 deg. 30m. 

As the Complement-ſign of the Altnde 3 depr, 48 ih, Z3 wa g79699 

is to the Sign of the Angle from the Merid, 29 deg. 58m, ZN® — 969859 

So isthe Compl. Sign of the Declination 69 deg. 30' N® 997158 


WS 2 


: . 1967011 
1:1/, tothe Sign,pf 'the Suns Aximrth N Za 48:4eg. 1.8 min ———— $7312 


Now admit the Altitude were 1 3 degr. 2 3 mi». his diſtance from the Merifn' g 
the Arch Hw, meaſured on the Line of 


with V@ draw-Ghords 6 1'gdeg. 1 5 min. the Suns Azimuth from the Eaſt and Weſt, whoſe Comple- 
the Arch as &: mneft is 28 deg. 45 win, the Azimuth from the South part of the Meridian, 


Or 


trom-the youth 
bs. 15 my. + Arieeh from th och pr of the Me 
- - T 


: _ 'F s | 
\Gilkance fr 
Jon. is to find 


(Augie Conphnen Sig the Alitude 7. © WES INIY 


© 10h Sn of the Angle foie: ZN® 294d. 58 
he Complanne gpl the Pain N99. 304.- 999158 


rt Gf RY 
ro the Sin ofthe Suu Avinuuk N'7.© >8 degr., a1 eee 
-"Pxgs "9 HY cordewe as - Pp 


4 > $2» LET. 


The Poles Eleudtion, mh the Sun 
the Pot! Te: IEG nas ant to oy 


: Rule ” 3 ST. 


” » ” 4 "a ; 
Fm '# 
V and es Hlevation 
and O on both lides the Parallel ofthe 5 


the Axis cc 
ES 30 in. . 


Then where the Parallel of Alirude and Dion roach or bids 6, 


{Fix © £6 


Sow, fo ar 
ESE ho em 
half che ſum Subſtract the diſtance == 


elin ation, and note the difference. 
Qqq 


— — "_ 


Look well =y obſerye the general Diagram in te Oblique-angled Triangle. 

Z ®'N-« the 5 the Sit Altitude is © 56 Sor Crng 2. The 
of the Sung Dedlination is N ®' 59&+y1 4 o'wiin. x 

the Laticade'Z. N'3 | (ry which hown, Toa ater 


103 Mz WG 


; or Sigtis"” 76 ; 
, pplemens, or Sign.gf © 38: 
"Ir 4) 4) deg. IT" ws wer hoop: : 


L2..5.49., 996461 


A1 », 


mats: bog, IN-2 '0 ng (3) 


2:4/19 . 860663 
_ PEW SO (2). m4 2a. *({1 , /3000000 
; $850 thi Sum Subſtraft 19950 the f| 2 Rs. 1857123 


 "Takethe half with the Radius prepares. * 1878873 
The half dgch gipe the Mean-proportional Sigh Sign 54 degh/ 43-wins +, 939439 


And the double of 14 degy, 23 wn. _— 44 mix. the Azimuth of the Sun 
from the South part of the Meridiah ; and it raken from 180 degy. 00. win. leaves 151 
degr. 5 in. the Suns Aukmaach from the Nonb pare of the Meridia, as before. 


\” 4. hs 


An "ext fo LK Declingion feet 1 fo Cefn h in(i 3 Probl. ) 


Al Fo $ dep. bois Seen 
aeFags 4 of the Poles 


he opera os ant. 
ll x 

Se Nan 4509 Gun PI $09 RP. 2 
Altitude Fr -: -Compl. 38: 248 : 979699 is rothe'Co-Sign of Alt. 
Latitude FI. vo Compl: 38 7-32 7 / 979446" ſo is the Co-Sign of Lat, 


The Sum v2.46; 1507 1959145. walount Sg 23 4.59, 


___ | "The: Sum... .7 :25: gol 59.8 98 ys +$.is to the'S. of * ſum | 
The ditference | -v TIF "ng Bots 
7 + Bags 


Me 5s 30 NO G) 


| gs | ——n 
The half of 1922454 t02 th. Sigh 5 2. 39m. 
We! iti fig 13 he 961227. 


4 \Thedeble of vip gB Sans Aziiputh from the South parr of the 

*F Meridian, - as before ” 4 wi ft Nur of 

* N30 arly, to ſhew the rene with th 
" —_ this note, that ay | Spheric 


3 TIER = Anger 


> lo *:i3 42 
\ es Jar Arie, we Fay nes tern ag 
tical 1 91 din theyariation. .- | 


> F-y, 


Art 


——————————  —— 


Cy+e.LIL And how:to Calowtate 3 in Aſtronomy, 


N_.——_— 


— 


» os — 


a 2 Mc Afr Example, .* > boot: 


STS Aniniuth by the Neeiley is =" 55 fey 
And the Suns Azimuth found; as before, is © ck - 3. 


| The Yariazjon is — the difference. Welt 1 dg. is 


apt ana ens et deg. 
is one = there ems th Va vo be one Pot, 
fads 1.5 0068s 


; 
or. 99 Ce, Te ARE * 


a Peta 
| 1 Pak vd _— 


gone ps tg: 15 win. to the Weltward. 


Mr: Gd reT OR ry gy, , 
$0 that if the Variation be W/ may cc k 


ore Tb dg dog... 
And the Suns Azimuth found, as beforc, to — ent thts 1 4 


| Subſiratthe lfſr our of the fear, the diene. 8 T7%% 


regard the Magnetical Azimuthis lefsthanthe true « Ach 1 bs 
which is'1 t de ws 5 


Courſe, 
South, and South, Sal 


Pep tear 


ke diene an 


of other Courſes or e Conrle makes Angle 
wie Mer of 4 1Þ nia Ty 

The Year 3666 Brolin pn | My ſelf. and Mr. ? TL. 

and ſome other friends of Ships, Took "with us a Cott 

——EE SSR r Semi- and one A- 

j he Nene ky ke 

ng, the Chard © ker andin the | fe ade theſe Obſervations follow: 


6028-44 z ; III . 
Declin, +34: 30*diſt 66 d. 30,4 £64: 2 
Altitude 44: 20 Com: 45 : 40 
Latit.51 4. 2$ ww. Com. 38: 


Es 


the 8d. 33" p 
The Sam 150 42f * ign of the Ale A , © 905447 
Thy half Sum — 75 21 ne rourefy gn 26 d, 27, = 96438 7 


The difterencce -- 3; 51 
Add 


WW | 
is FTE [ T , ” . 

' wa \" oh $19 >4*%: & 
5 0 pe ES 


121 


— 
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"The uſe of the Line of Natural and Book VI. 

7 As the fourth Sign 2 6 degr. 27 26489 
is ro the Sign of the half Sum 75 d. 21' —- 998564 
$0 is the Sign of the difference 848g 51' — g1 8709 add 
| 1917273 ſum 

"to the Teventh Sign i 9 4g. 31 mix, (add Rad.) 1952 380 

+ 1 + + 7, thehalf is che Mean proporponal Sign of 35: 19976190 
—& Ole, | Maprelical | Suns true 14 Variation ('/ « Which dotbled; is 50 dep! 38 wi. 
Grade, | Aman. | Avinak |Weltery. | che Suns (Azittith from the Sourh par 
Gr. M.jGr. M,|Gr. M.}Gr. M.| of the Meridian, . or 54 degr. 41 air, 
Ge, —— | | - the jeweto of 3 5 4ap. 0g win, 
44 20172 os (+ or @t - 22} - Jonbled;is 109 dey. 22 min. the Suns 
39  30|80 £o|78 24j01 -36|” Azimath Nonhpar: of the 


golgo 'ool88 26 1 || Meridian; and ſo of the reſt, asth 
Goo I2o nt pelig db ix ag ate Ge doin this Table, +1%. 


Add the Radius to the 
Take the half is the Sign 
half the Ark, © © 


p_—_— 


the Sourh part of the Meridian, 


| —— 


123. 201193 00 [191 23| r_ 23 
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To find the Altitude of the Sun ty the Shadpw of « Gnamon ſet Perpendicular 
{the Fitzont cerdangatir je Caen «19 


Tel ear mart ep 6f Board, deſcribe the Circle /ABCD, place it 
Horizontal with a Gomes in the Centre O, croſs it with 2 Djameters ; then 
rurn the Board, until the ſhadow be upon one of the Dramerers, at the end of the ſhadow 
make a Mark, as hereat E ; lay down alo the length of the Gaowern-Pin or Wire from 
the Centre on the other Diameter from O to F, draw a right-L ine from E to F, as EFH, 
chen with the Chord of 66 deg. ſweep the Arch G H upon E as a Centre ; apply the 
diſtonce GH the Arch to your Line of Chords, and that will give you the Altitude of 
the Sun required, as in this Exawple will be 52 deg. 5.3 wine - : 


B 


© —-  ——— > 


Canobl. Dn a \ 


) | "+ "26 the pits he Mindy vB Lin 1 pho | 
1,1 bis of! . - £21 gf! 


jor Tay = 111,238 40 tha paces of che Guporks! wifi 'c momler 
ph $9.is the aduls 90 degs LA. I doe as; 
to the Tangent of 5 2 deg. C2 vin. 


- TOI2zIOF 
$o the Pin or Gnomen OF being 37 parts, and, ow OE 28, ſuch _ 
parts, the Alritude will be found to be 52 de$r? 53; 


Gnomon being 28, and the 
thadow 37 parts, the Altitude will be I K 37 4. 07 ws. or the ſhadow being $3, the 
LGnaror or Staff 10, the TarigHt of the Angle will be 50'ddÞ."1'8 $r5n. 20% he Altt- 
rude of the upper edge of the Sun of Angle HE G} from taking che Semi-dia- 
meter of the Sun 16 #9. 27” —_ 50d, 1 59” the true Altitude of the Centre 
of the Sun: . MOMS! 15 
ls nol if pevablemt te exo AMridinh Aldinde'of che Sun nbd x 
4] ve,and.19.0f NS apes owe pe the diſtances: bche 
Lropr, } the greateſt Declinarion of the dun, : _ ay of the Equator, and La- 
tit Ty 


e Place. 
As for Example, 


At Landon the greateſt Meridian-Altitude of the 9un 45.61 deg. 59" 30"; and the 
leaſt 14g; 56 30 in 
greateſt Meridiail -Altitude taken ; -=F 11,is © $14.59: 
The Sus eat Meridi-Aliude raken Dargioler ma ny; 56 jo 
The diſtance of the Tone ks, take the 47 : 03 : 
And it is the Suns greateſt jon, Subſtra&ted from the Alr. 23: 3I : ron 
—_— 38: 28: © 


Whoſe Complement ; hd Lhe of beck; ton Ie 
"ttt \ \o L _ : P; £03 3 KYE | A 


TRIES \ *,»+% 4 wi 


Having the Latitude of the Place, the Suns Declination, 4nd the Suns We. 


_ | VASAT heDahs. .... 


hen ph Gon tlnn, by the Convex-Sphere, ſet the exrent 5x, from 
a han i Weay with the extent 5 @, draw the Arch K, a Rbler 
—_ 6nds the Point (»,) the Arch (35) meaſured on 
te Chords 61 oak pres Suns diſtance from rhe hyur of Six, v2, 4 
be. and almoſt oneaws. 
__ The Rale is bythe Tables , Add the Cotnplement of the Suns Alritude, and the 
Complement of the Suns Declimation, or Diftance of che Surrfrom the Pole, andthe 
Complement of your Latitude, all three + 07 nh and from half the ſum ; Subſtract 
the Complement of the Alcitude, andnotet 
Thus in our Latirnde of Briftol 53 deg. 2 min. che Declinarion of the Sun, 
20 deg. 3.0 min, Northward, and the Altitude yr deg. 12'. 1 find'the Sun ro be 29 
deg. 5 0:min. from: the Meridian, as by this Example. 
Alticade of thie.Sun' 5 + 4, 12, the Compl: 38 4:45, Asthe Radios go' - 10 
Declination North: 2© + 50 the diſtance from the Pole 633 30. | fdch>Sign of the Suns 


 _ «diſtance fromthe Pole, —— . —- — 997158 
Latitude North 5-1: 38 the Compl. is ;9+92 655 he Sign Compl, of Lat. 979414 
The ſun of all three 746 : 50 to a fourth Sigh —— 976572 


The half Sum —— 73: 25 asthe 4 Sign is co the Sign of half ſum | 998154 


The difference 3437 fois the Sign of the difference 97 5441. 
19733953 
To a ſeaverith Sign add the Radius —trnen— 1, 99702 3 


Take the half, is the Sigh of 1.4 drg+ 55 min, monnr————" 9935 14 


Th y=uY 


124. 


The ſe of the'Natural Limes of Signs, Book VI 


The Mean Proportional between this ſeventh Si and the Sign of 90 ; thatis, 
add the Radius to the ſeventh Sign, and take the halt, and it will be the Sign of the 
Complement of half chetHour trgm 'the Meridian, which: ir this Example is found to 


be 14 deg. 55 1mm: the double t-i$29 deg, 50999." which converted into Hours, 
doth give almoſt rwo Hours, "it wants but 4o Seconds. 
© 


| \ ITY L, XVII. | 
Having the Azimwh of the Sun, the Altitude of the Sun, aud.the Declina- 
taon 7 $0 find;the our of the Day. \ i12qq1- 4111 0b 
y «34 £ 


Hus the Declination being 20 deg. 30', the Altitude 51 ' deg. 12 min! the Azi- 

math from the South, found by the 1.4 Problem," to'be 48 d#g9%2'8 min. I might 
find the:time to be 29 deg; 585: that'is,:almoſt'2/ Hours wanting 8” Seconds-, fo the 
difference is 32 Seconds ,.that is, by-reaſon of che ſeveral Operations, which is near 


enough forthe Mariners uſe. 


As the Co-Sign of the Declination 69 deg. 30 mn, — 8 


——— — ——_— 


is to the Sigh of the Azimuth 4% deg. 18 Wn. — 987311 

So is the Co-vign of the Altitude 38 deg 48 win, —————— 979699 
to the Sign of the Hour 29 deg. 5'8 min. —— 1965010 

: Co. , 464 : po + 96985 2 


' he {+ 
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7'F 
44 * 


How to find the Right-Aſe 
having the Longitude and 


. 


"of that Star given. 


| pa! SS bs 
Porn the Sphere Geomerrically , " that is, draw ihe great Meridian with a Chord 

of 160'deg. you may draw the Hortzontal-Line HO, and Vertical ZN then ſer 
the Latitude 51 deg. 28' fromOtoN, and draw Z &, and from H toS, and from 
N46 Qt, anddraw the EquinoQtialkme -C Q,, then take the diſtance' of the Pole 
of the Ecliprick, fromthe Pole of the World 2 2 deg.'34 min, and prick it from N to 
P,. from A to vw, fron. Sto A, and from Qto & ;. thendraw the. Ecliptick-Line wp, 
C,.S, on which you. tauſt put the Lengirude or Diſtance of the Star, from the next 
Equino&tial-Point, as in this Example ; The Stat in the Mouth of thegreat Dog Sir:w, 
his Longitude is found by. the tollowing/Rules to be 9 deg. 32 min. of Cancer , and his» 
Latitude is 39 deg..3e min. South, -a Star of the firſt Maghirude ;' take 9 deg. 32 min, 
out of 90 deg. the Remajn is 80/ deg.'2 8 mix. the diſtance of the Star from the next 
EquinoQtial Point C, prick that from'C to K on the Ecliptick, and draw the Circle of 
Longirude P, K $, ;then prick the Latitude 39 deg. 3o' from toD, and from S to F 
by che Chords , then rake the ſame number of the half. Tangents, and prick it from C 
to M, and draw the Circle of Latitude of the Star parallel to the Ecliptick , as DM F, 
and where this Parallel cuts the Circle of Longitude, as at + that is, the place of the 
Star ; then draw the Meridian-Circle from the North-Pole through * the Interſe&tion 
to the South-Pole, and it curs the Equinodtl in R, meaſure CR on the Line of half 
Fangents, and it gives the Right-Aſcenſion [emenc t0 180 deg. Which is 82 deg. 
21. min. the Complement is 97 deg..39 mn, the Right-Aſcenſion delired. 


of a Star, and the Declination of a Star ; 


Now to find the Declination of the Star, lay a Ruler over P and the Ecliptick, at K, 
and itil. cut the Arch in L,, take a Quadrant 90 deg. and prick it fromL toP , lay 
a Ruler over p andP, and ir will cut the Ecliptick in O , lay a Rulex over O, and , 
and it cats the Lamb ine, meaſure Qee on the Line of Chords, and iris 16 deg. 1.4 mw. 
the Stars Declination fEquired,'By the Concave-Sphere ; the Convex-Spbere, will not 
ſo conveniently ſhew the true Scituation and Phace of the Stars as this; and there- 
fore -it is omitted, | OC OHA By 


\ 


Afﬀtronomy. 


MO ——— 
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Cue, III, And bow to Calexlare in 


. By Calculation. 


The Stars have little or no alteration in their Latitude ;- bnt in their Longicude they 
move forward about 1 degr, 2 5 win. in a hundred years, which is 8 5', 


By Noble Tiche, his Tables of Longirude and Latitude of the Stars, retified by 
himſelf, ro the beginning of the year 1601. - 


The Latitude of the moſt bright Star $;r:*s in the Mouth of the great Dog, is 39 
deg. 30 min. and )cogfers is $ degr. 35 min. 30" of &; I delire the Stars true 
Longitude, or to be reRtihed for this preſent year 1667, 


You muſt work by the Rule of Proportion, thus, if 100-give 85 #9. what ſhall 66 
the difference in years betwixt 1 501, and 1667 give ? Multiply,” and Divide, andthe 
Quotient will be 56 9. 6" added ro the Longitude found in the Tables of the Stars in 
the ſecond Book on the back- ſide the No&turnal, which 8 deg. 35 avis. 38" makes g d. 
31' 36” of (ancer, the Longitude of the Star” Sirix#this year 1667, and ſo work to 
find the Longitude of any other Star in any other year, paſt, or tocome, 


Take 9 deg. 32' the Longitude of the Star, . out of go deg. there remains $6 degr. 
2 8, his diſtance from the next Equino&tial Point ; which being known , the Firſt 
Rule is, > 
As the Radius'go — ————————————— YR T-) 

is ro EE gn ro the next Equ. Point 80 4. 2.8 CK 999 396 
50 is the Co-Tangenrot* the Stars Latitude 3g deg. 30 Az ro08389 


tro the Tangent of the fgurth Ark 5 0 deg. 06 min. 


1007785 


Compare this fourth Ark with the Arch of Diſtance betwixt the Poles of the Eclip- 
tick, and the Poles of the World 2 3 deg. 3 1 nun. it the Longitude and Latitude of the 
Star be alike, as in North Signs Y'& Tt & 11 "x, and the Latirude is on the North-lide 
the Ecliptick ,_ or if the Longitude be among the Sourkern Signs, as =zm Þ ww, and 
the Latitude Sourhward , then ſhall the di ce berween the fourth Ark foand, and 


the diſtance of the Poles 2 3 deg. 3a* be your fifth Ark. 
BR" 


, of 4 4 4 c ; .' * 4 — 


226 ” Thr-vſe of th Natwool Lines of Sight; Book VI. 


But if the Longitude and Latitude ſhall be unlike, as it is in this Example; as the Lon- 
gitude in a Northern Sign, andthe Latirude Sourh , or the Longitude in a Southern 
Sign, and the Latitude North ,-then Add this fourth Ark found, to the diſtance of 
both Poles 2 3 deg. 3 t,mn."the ſum of both ſhall be che fifth Ark. 


Then the Rule is, / 0 
As the Sign of the fourth Ark 50 deg. 06' _— S— — — 988483 
is to the on of the Fifth Ark 73 deg. 37' dn 998199 


So is the TanIst the Stars Long. trom the next Equin, Point 80 deg. 2 8 m.. 4077484 


to the Stars/Right-Aſcenſion from the next Equin. Point 82 deg. 21 w. 2075683 
$2 d. 2 1 m. Subſtrafted from god; or 1 $0 leaves 7 d. 39" which added —_ons 
to go d. the ſum is79 4.739 the Right-Aſcen, of Sirims required. — 7195 


—— —IIS oe eeoeoeoneomenety 
, 


Then theRule tq find the Declination, is, | 
As the Co-Sign of the fourth Ark 50 deg. 06 


is tothe Co.Sign of the fifth Ark 73 deg«37 — $45034 
So is the Sigh of the Stars Latitude 39 deg. 30' — 980351 


980716 


| 1925385 
to the Sign of the Stars Dec). required 16 d. 14' 944669 


You have the propf of the Work by the foregoing Geometrical Rules ; or you may 
take this by Calculation, if there be-no former e&rrour, the Propoftion will hold. 


Asthe'Co-Sign &f the Laxiradle 39 Hg. 30 min. - 938740 


is ro the Co-Sign of the Right-Aſces from the next Equ. Point $2 d, 21"91 2424 
So Ne Co-Sign of the Declination 16 deg. 14 miv. — — 998233 


. . I91 065 
fo the Compl. Sign'of Longit. from the next EquinoRtial Bo 9. 2 8 ws. l 
'or Sign'of the Longitude 9 dep. 32 min. as was at firſt given, — $ PEESAF 


By theſe Rules and direftions work, to find the Right-Aſcenſion, and Declination of 
any Star, which you delire to know, 


s PrnoBL, XI X, 


Having the Declination, and Right- Aſcenſion of a Star; to find the Longi- 
tude #1d Latitude thereof. 


N the former Diagram of the 18th Problem, you have the Right- Aſcenſion of the 
Clinch Tar in the great Dog's Mouth called Sirizs , CR $2 d. 21 ms. take it off 
the Line of half-Tangents, and prick it from CtoR ; and'you have alſo the Decli- 
nation drawn B y e ; then draw the Meridian-Circle from N, cutting the Point R, the 
Stars Right-Aſcenſion from the next EquinoQtial Point, of Declination in 
| * to 5 the South-Pole;z then take the diſtance of the Poles of the World, and the Poles 

9 of the Ecliptick 2.3 d. 31, and prick-from NtoP, and from & to w, andfromSto 
3 A, and fromQ_to &, anddraw vy C S the Ecliptick-Line; then draw the Circle 
of Longitude through P, through the InterſeQtion of the Parallel of Declination, and 
Meridian, which is the body of the Star to A, and it will curthe Ecliptick in K ; mea- 
| ſure 'C K on theLine of half. Tangents, and you haye the Longitude of the Star from 
To the next EquinoRtial-Point $0 deg. 28 min, 


And 


Crap; II. © And bow toCalcnlate 3» Aſhonomy: $259 


And to find the Latitude , if you lay a Ruler over Þ apd K, it will cut the Limb in 
F, prick go deg. from Hto.Þ, and lay a Ruler over P and y, and it will cut the Eclip- 
tick in the Point @ , lay a Ruler over & and #, and it will cutthe LimbinF ; apply 
the diſtance SF, to the Line of Chords, and it will be 39 deg. 30', the Latitude re- 


quired, 


In the Triangle ZR C, by Calculation, we have 1. the Angle Z C R, the diſtance 
of the Poles 2 3 degr. 31 mn. 2. the lide CR 82 degy. 21', the Right-Aſcenſion 
from the next EquinoQtial-Point ; then reaſon muſt guide you, as by theſe Rules, to 
find the Longirure and Latitude of a Star, 


As the Radius go deg. . a m3 


is to the Tang. of the Angle ZCR 2 3 4. 31 m.the Poles diſtance - 963864 
So is the Sign of Right-Aſcenſion CR 82 d. 2 1' from the next Point - 9996 1 1 


—— 


to the Tangent of ZR 23 deg. 20 min. — — 963475 


Which 23 degr. 20 add to the South-Declination 16 depr. 14 min, makes 39 deg. 
34 ZR, but it the Declination had been Northerly, you mult have Subſtratted the 
Arch found out of it, and the Remain had been ZR ; bur if it had been more than 
the Declination, SubſtraQt it out of th&Arch found, and the difference had been 7. R; 
ſo with reaſon wave the Rule, as oceaſion requireth. 


Then to find the Avele CZR, andthe (ide CZ, the Rule is, 


As the Sign of the fourth Ark ZR 23 deg. 20 — 959778 


is to the Sign of the Angle of diſtance of the Poles ZCR 234. 31' — 960099 
So is the Sign of Right-Aſcen. from the next Equ. Point CR 82 4. 21 m9. 999611 


—  — 


; : 19597190 
to the Sign of CZR 86 deg. 49 min, the hifith Ark ————— 999932 
Then ; 
As the Sign of ZCR 23 deg. 31 min. 960099 


is to the Co-Signof RC 23 deg. 20 min. — 959771 
Sois the Signof CRT 9 degr. Radius 10 


to the Sign of CZ $3 degr. 03 win, 999679 
Which Angle CZR 86 deg. 49' is equal to the Angle + ZK. 


Then to find the Latitude of the Star, 
I 


As the Sign of + KZ Radius go degr. ———— —_ 1. 
is to the Sign of 39 deg. 34 the 4 Ark and Declination Rk —— 980412 
So45s the Sign of * ZK 8&6 deg. 49 Win. ————— 999932 


to. the Sign of the Latitude of the Star deſired * K 39 deg. 30 m. 980344 


(And laſtly; to find the Arch Z K, and by it conſequently the Longitade C K. 


As the Tangent of the Angle ZK # 86 deg. 49 mn. 1125479 
is to the Radius go deg. — ——-—- LO 

So is the Tangent of Zx 39 degr- 34 ——— — gy171; 
to the Sign of Z K 2 deg, 35" pmnnertn— — _— 64 


Rre Therefore | 


The uſe of ihe Line of Signg& Tangents, Book VI, 


Therefore, if you Subſtratt 2 degr. 3 5 mw. out of the Arch CZ 83 deg. 03 min, 
the Remain is 80 degr. 28 win. the true Lon tude of the Gliſtering Star S;r;s in the 
Mouth of the great Dog, from the next EquinoQtial. Point at the time given. 


But if the Meridian-Circle had cut the Ecliptick at K, and the Circle of Longitnde 
at Z., then in ſuch caſes, add the Arch found ZK to CZ, and the fum had been the 
erue Longitude from the next EquinoRtial-Point C ; and fo work with reaſon, to find 
the Longitude and Latitude of all other Stars, as by reaſon you did Subſtrat Z K from 
CK ; therefore the Sign was above a Quadrant, it you Subſtra&t his diſtance from the 
Vernal- Equinox 80 deg. 28 min, from'go d, the Remain is 9 deg. 32' of Cancer, the 
Sign and deg. the Star 15 in, as before, 


PrOsS Lk, XX 


Having the Meridian- Altitude of an unknown Star, and the diftance there- 
of from a known Star; to find the Longitude and Latitude of the unknown 
Star. | 


__ the 16th Chapter of the ſecond Book of Harmonicen (zlefte, Mr. Vingent Wing 
hath this Example, and Obſervation , madg-by the Phenix of Aſtronomy T ichs- 
Braghe in the year 1577, Which we will borrow for an Example ; it being a ulcful 
Rule tor all Ingenious Navigators, for by it they may find the Longitude and Latitude, 
and conſequently, by the toregoing Rules, the Kight-Aſcenſion, and Declination of 
thoſe good Stars for their uſe, that are inthe South Hemiſphere, vz. as they have been 
named by the Portugals , the South-Triangle, which Conſtellation hath 5 Stars, one of 
the Eaſtermoſt corner,which comes laſt to the Meridian of the ſecond Magnitude, The 
Craze, in which there is 13 Stars on the Jeft Wing, and another on the right {ide the 
back of the ſecond Magnitude. The Fhamx, 15 Stars, the Water-Serpent hath 1 5 
Stars. The Dorade, or Gilt-head-Fiſh, ſituate in the very Pole of the Ecliptick ; and 
in that Conſtellation is 4 Stars. The Chamelion, with the F/ie, in which is 1 3 Stars ; 
The b:rd of Paradiſe, in which is 1 2 Stars; the Peacock, in which is x 5 Stars ; one inthe 
head of the ſecond Magnitude ; the Naked [ndias, in which is 12 Stars ; and alſo the 
Bird T aicay, or ny Pye, in which Conſtellation is 7 Stars, two ot them of the 
third Magnitude : Alſo two uſeful Stars for Navigators; in one Conſtellation, which 
are Noah's Deve, which containeth 1 1 Stars, of which there are 2 in the back of it, of 
the ſecond Magnitude, which they call the Good Meſſengers, or Bringers of good News, 
and thoſe in the right-Wing are conſecrated to the appeaſed Deity ; and thole in the left 
to the retiring of the Waters, inthe time of the Deluge , and they come to the Meri- 
dian about half an hour before the great Dog ; and by the Globes are about 21 degr. 
30' diſtant, from the neareſt in the back; but I would have the Sea-men take him exzet, 
as likewiſe a good Conſtellation called the Crave Grw, or the Flamengo, as the Spa- 
mards call it , this Aſtenline conliſteth of x 3 Stars, and hath 3 Stars of the ſecond 
Magnitude, that in the head is called the Phemcopter Eye, and the other are on his 
Back, and the other in his left Wing ; Theſe Stars I would defire thoſe Mariners that 
Sail ro the Eaſt or Weſt-Indies, to take the Meridian-Altitude thereof, and their 
diſtance from any known Stars, and by it youſhall have all the reſt ;" for many times 
I have been Sailing between the Tropicks, and for 12 days together have had no Meri- 
dfan-Altitude of Be Sun, by reafon ef cloſe and cloudy weather, which is bad for thoſe 
that are bound to ſmall Iſlands, and Cape-Lands , therefore to the Southward, as well 
as to the Northward , theſe Stars Will ſtand them in great ſtead, and ſerve their turn, as 
well as the Sun, to find the Latitude thereof. 


The Rule 1s thus ; About the end of the Year x 577, Ticho obſerved the diſtance of 
che little Star in the breaſt of Pe gaſu from the bright Star of the YVwltare, to be exatly 
45 degrees 31, and by the Meridian-Altitude thereof, he found the Dedination thus. 


Ticho 


Gi ap HL Andbor to Calexlare in Aſtronomy. 


| Ticho obſerved ar Uraniburge the Star in the breaſt of Pegaſſo, 
and found his Meridian-Altitude —-———— 564. 32 m. | 
The Latirude of #raniburge is 55 4. 54' the Compl. 34 o6 Subſtraft the Alti- 


ARS ———— tude of the Equg- 
The Decl ination is found to+be . 22 2: 26 tor, 


Toit add the Complement of 56 deg. 32', whichis 33 : 28 


| —_—_ 


And the ſum is the Latitude of #ranbwrge ——— 55: 54m. 


Sothe Declination is found to be 22 deg. 26 min, North, which being given, the Lon- 
gitude of the ſaid Star is to be inquired, 


Therefore in the Oblique-Angled Triangle (of this Diagram) F O L is known. 


ned wt , v2) 1 40 | #1 2017 277 
Mes Mut ch 0 Os Women 11 6h m2, 
- The Complement 'of the Declination of the bright Sar of the Y'ultwre 82-deprees 
s mn, FL, 4 F v1 " 902212 gd AL YELL 
| | Secondly 
OS Complement of the Declination of the Star in the Breaſt of Pegaſm 67 
oy; 7 Thirdly, 


OL the diſtance of them 45 degr. 31'. 
By this Rule the Angle at F, which is the difference of theit Right-Aſcenfion, will 

be found zo be 44 degr. 54", as will be here demonſtrated, 
ud. a3: Rrr 2 The 


a 


»* Was. - _O<. 4 AR Oacg Poe Ar wmroasw uw 


La 


120 Theſe of the Natural Lines of Signe, Book VL 


The Co-Sign ofÞeclination F L,is 82 deg. 08 win, — 9995 39 
The Co-Sign of Declinat. F O, is 67 — 34 996582 


The difterence ES I4— 34 


CC ES EEE OO — O_ 


(1.) The fm is ————————— 1996171 
(2.) The Quadrat or (2) the Rad. —-——» 2000000 


The Baſe or diſtance of the Stars LO —— 45 4. 31 
The difference of their Declin, FLand FO 14: 34 


The Sum — —— 60: 05 
The difference n——— 0: 57 


' The half of the Sum 30d. 02 30' Sign —g6gg51 
The half of the difference == 15 : 28 30 Sign — 942621 


The (3) SUM IS ———— 


Then fay, 


As the firſt Sum — — 197 
is to the double or Quadrat of the Radius — 2 000000 
Sois the third Sum —— —— 


'to the double or Quad. of the Sign of half &= 191 6401 
The Angle ſought, which Bi-ſeted, gives the Sign of 22 d, 27' 19” 958206 


Which doubled, is 44 degr--54 34', is the Angle LFO, which is equal to the 
Arch DE, the difference of their Right-Aſcenſfion, which I add to the Right-Aſcen- 
ſion of the bright Star of the Vulture, 292 degr. 35", and the Sum is 337 degy. 29' 
34", is the Right-Aſcention of the little Star in the breaſt of Pegaſmo, 


- Then having the, Declination of this Star 22 degy. 20, and the Right-Aſcenſion 
337 degr. 29' 34", the Longitude of the ſaid Star by the laſt Problem (x19) will be 
found to be 18 degr. 36 X, and the Latitude thereof 2 g degr. 24 win. North. 


Now to draw the Diagram by Chords, and half-Tangents Geometrically, with the 
Chond of 60 degr. draw the Circle ; then draw , ©, the Ecliptick 2 3 degr. 31" W, 
S, and by C dxaw the Equator , then by the Parallel of Declination, and Right-Aſcen- 
ſion of the Vulture, will find LO therefore if you put the difference of Aſcenſion 
from Y to E 22 depr. 3&' 20", from the inottial-Point, and draw the 
Meridian-Circle F ES, andit will cut the Parallel of Declination at O ; draw through 
O, as PON the Circle of Longitude, and meafure Y X on the Line of half-Tan- 
gents, and it is 11 degy. 24 min. from mhe'neareſt Vernal Equinox, Subſtraſted 
30 degr- Jtaves 1.3! drgy. 36" of (for! the Stars: Longitnde ; and as before Geena, 
you may find the Latirude 9h 30 be 29 degr, 24+ 

Ss. 14 


; Pg 


*41 y 3 


'Przonmt XXL 


Pxo0»t. XXL |.n . 
'S - 
To find the Parallax of Altitude of the Sun, Moon, or Stars, 


He true Altitade of the Sun, Moon, or Stars, ought to be obſerved in the Centre 
of the Earth, (if poſſible) whereto the Tables are conformed ; but becauſe we 
dwell upon the Superficies of the Earth 4000 Miles neareſt, or 3983 Englith Miles 
from the Centre ot the Earth , therefore, the Planers ſeem lower to us, than indeed 


they be , and therefore to find the true place of the © 4 *, you muſt draw a Righr- 


Line from the Centre of the Earth, through the Centre of the Sun, Moon, or Stars ; 
but the apparent vilible place is determined by a Line drawn from the Eye, through the 
Centre of the Star ; therefore the Parallax of a Star is an Arch of a great Circle, paſ- 
ſing by the Zenith, and, the true place of the Star, the Arch of the Lane Circle inter- 
cepted berween the true and apparent place. 


eA Fignre or Scheme ſhewing what the Parallax, or droerſuy of Aſpetts is, 


Z 


<1 


In this Figure, C denotes the Centre of the Earth, 
" D the Place or Superhicies of the Earth, from whence the © & or is ſeen, 
C©andF, their Place in their Orbs. 
C&1I, CoM, CN. vheLines of their true Place. 
D#8G, Do K, DCMH, the Lines of their vilible or apparent Places. 


e the Angle made by the Interſeion of the ſaid rwo Lines through the Bod 
of the Planet, is the Angle of Parallax, thatis to ſay, in 4the Angle Cd D, whic 
is equal to the Angle 14G, inthe © the Angle of Parallax, is the Angle COD, 
and laſtly inthe Moon it is the Angle CaD, or NM, which is all one, 


By this it is manifeſt, the nearer a Star is to the Horizon and Centre of the Earth, 
the er is the Parallax ; and hence it is, that the Orbit of the Moon being neareſt 
to the Earth, her Parallax is greateſt, and moſt perceptible, becauſe the Semi-Diamerer 
of the Earth bears a ſenſible proportion to the Semi-Diameter of the Moons Orbit , 
though it be very little, or nothing at all in compariſon of the Orbs of h y, and the 
fixed Stars, which is cauſed by the Interval and vaſt diſtance which is berween them 
but this laſt Problem hath no relation ro the common uſe ot Mariners, therefore 1 ſhall 
not infiſt any further, but reter the Reader to Harmonicgs Coelefte, where there is afull 
diſcourſe, and Rules relating thereunto, = 
Bw 


Car. INT. And bow to Calexlate in Afltanomy. © 


The uſe of the Line of Signs &-Tangents. Boox VI 


But theſe Aſtronomical Propoſitions as.I know to be uſeful for Sea-men, I have 
here inſerted , for the firſt and ſecond will find the Suris Place and Declination, rogether 
with the x 5 Probl, will fin@#the Latirude, 


The third, fourth fifth, and fixth will find the Suns Rifing and Setting, as the 7, 8, 
9,10,11,13z14, to find the Variation of the Compaſs, and the 1 2 to find the Suns Alti- 
tude at any time aſhgned, and the reſt being very uſeful Rules of the Stars, -by which 
you may have the Hour of the Day, and Nigtit, for having the Latitude of the Place, 
with the Declination and Altitude of the Sun, or any Star, they may find the Hour of 
the Sun or Star from theMeridian by the 16 and 1 7Problem, then comparing the Right- 
Aſcenfion of the Sun, with the Right-Aſcenfion of the Star, they may have the Hour 
of the Night in all theſe Propchitions , 1 have been as plain and as brief, as the ſeveral 
Reſolutions thereot would permit me ; and 1 do with the Practitioner as much delight 


in the Practice, as | have had in the Compoting of it. gy": 


«> 


The End of the Sixth Book. 


The Seventh Book. 
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A R T 
DIALING 


BY THE 
Gnomical Scale, 


ASALSOBY 


CALCULATION. 


SHEWING 
The Making of all forts of DIALS, both 


within Doors and without, upon any Walls, Cicliogs, or 
Floors, be they never irregular, wherelvever the Direct or 
Refle&ed Beams of the Sun may Come, for any Latitude. 


AN D- 
How to find the true Hour of the Night, by the Moon and 


Stars : And how to Colour, Guild, and Paint/D r a L $.. 
And how to faſten the Gnomon i in Sronror Wood. 


—  — 


Never before made fo. plain to ) the meaneft (opacity. 
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ByCap. SAMUEL STURMy, . 
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Pc NCCTTUEE —— cw om 


L 0N D 0 N, 4 Princed Anno Domini MD C.LX1 Kane 


To my much Honoured Friend | 


"Tac Morgan Eſq; 
{6 Colleftor of his Majeſties Cuſtoms in the 
Port of Briſtol. | | 


= Ot 10 inform your Fudement in any 
8 thingtoncerning the Subjeft Mat- 
| »- ter of theſe my poor Labours(your 
| CH N i Fiſdom and approved: Knowledee 
BSE x» a Learming being ſo general, 
that I can add nothing unto it) but to 1#form the 
World how much 1 honour you and ybur Vertues, 
and by how many Obligations | ſtand engaged to 
yore for the many ſignal Favours you have vouch- 
ſafed me face the time I came firſt into this Poyt, 

I dedicate this Payt of my Book, as' the proper 
Part of the fruits of my ſpare wme, in twenty ſe- 
ven Dials, ano you preſented as an. unworthy 
New-years-gift ; aud that Dial-piece being the 
 Subjeftt of the whole « Art of Dialling, I will name 

\ the Dials, that I may charge you toPatronage no 
more than you had; viz. Eight Verticals and De- 
cliners, ©rgþt Recliners and Incliners, and E:ghr 
Decliners, Recliners, and Incliners, a Globe 
With two Pole-Dials,and one Shadow-Dial,made 
on a Fiece of Freez-ſtone, as 1s ſeen in the Fron- 
tiſprece the Unomon or Stile fafined hy me, 
and likewiſe Pamted and Gmilded, which is well 
Aaaa 2 Known 


—— 


OO O— 


The Epiſtle Dedicatory. | 


— — —— —— 


known by. you and many others,:. «And being de- 
wed by jo Friends that ſaw my Way, azd this 
AE] 


'Piege bf Dialling,,to Proms #, by. thee wnipor- 
tigtty , accormne' tobe boſ my x, 1 


have ſo done ; and if any way profitably. then ac- 
C0 ih to mine nt Fr a” oe I have made 
bold to make choice'af you for the Patronage 
thereof, that it may gain the more Credit by your 
Proteftion ; And if any ſhall be offended at this 
I}York,my Device ſhall be a Dial, ith this Motto, 
AsPICto uT ASPICIAR,; Only to all Fa- 


3 


vourers of ART 1 an direct, ere, plain, as I 
am, Sir,” to-you, and defire tobe, | 


SIR, 


| Your humble and affeftionate 


of 
Servant to be commanded, 


Sts Geoyzes the Pul, : 
% 29 Awj. 1667. 


SAMUEL STURMY, 


- 


Bdox VU. . | C. 41 + £4 
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- Arc of Dialling 
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The FUNDAMENTAL DIAGRAM of the 
DIALLING SCALE, 
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His Dlagraw of the Geoenicat ScaleT havedefcribed Book, 2, Chap, 3 to which 


you. 

I hall only deſcribe the Lines on the Scale, viz, 
There are fix Scales or Lines on this Inftramene, 

x. A Scalc or Line of Chords, A D, in Degrees. 


12 


The Artof Dial LING, Book VII, 


2. A Gnomon Scale or Line, as BD, the uſe thereof you may ſec in Chap. 7. and fo 


forward in Degrees. bs ws et Hg £5 
3. A Scale of Line of fix Hours,' for qrawitg the Hour-lines in any Dial, Aivided 
into every 10 Minartes ; theulſe m_ may read from Chap. 4. forward, as BE A, 
0 


er ks Wu in Degrees as the Diaw. BA ; 
{Foregrd. 3. ; 

es0 les - ularghs our-Lines on 

e& + "chefeſſer is mark&d with —, called 


e 
the leſſer Pole for diſtinRion ſake; and theſe Lines are divided into every 10 Mmures, 


but may be by the Table into every 5 Minutes. | Belt 7 
e Scales or Lines are. on the Mathematical Scale, with the reſt that are deſcri 


The 
bed Bok 2. called The Scale of Scales, 


MN MANTDATC i! 
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THE 


ARGUMEN T: 


Eeader, yead this ;, for 1 dare. this defend, 
Thy poſting Liſe on Dials doth depend. 
{ onfoder thou, how quick, the Hours gone ; 
Alive to day, to morrow Life is done, 

* Then uſe thy timu, and always bear in mind, 
Time's Forchead haisy is, but bald behind. 
Here's that which will decline to thee, and ſhow 
Hew quick, Time rant, how faſt thy Life doth go. 
Tet be ingeniaws, learn the Prattick Part, 
And ſo attain to Prattice of this Art : 

Whereby you ſhall be able for to trace 

Ont ſuch a path, .where Sol ſhall run his Race; 
And make f greater Colmus to appear, 
Acgording to each Seaſon of the Tear. 


CmAD L 
The Preface of the kinds of Dials; 


Lrhough Gnomeniques pertain to Aſtronomy, yet I think it not amiſs for the 
| eaſc of che Reader, to place theſe in a diſtin& Book by themſelves, 

Sun-Dials may be reduced to two ſorts, Some ſhew the Hour by the 
Alcitade of che Sun, as Quadrants, Rings, Cylinders 3 and for che making thereof, 
you muſt know the Sans Alrirude for every day, or at leaft every tenth day of the 
year, and for eyery hour of thoſe days, 

The other ſort ſhew the hour by the ſhadow of a Gnowon or Stile parallel to the 
Axis of the World ; and of thar I creat chiefly in this Book., Theſe be all Proje&i- 
ons of the Sphere, upon a Plane which lies parallel tg ſome Horizon or other in the 
World. And if upon ſuch a Plane the Meridians only b&projetted, they ſhall ſat- 
fice to ſhew, the Hour , without projeting the other Circles, as the Zeliptique, 
the e/£quater with his Parallels of Declinaniqn, the Horizon with his Almicanters 


and Az.imathr, which arc foretimes drawn upon Dials more for Ornament® than 


for Neceflity. 


CHrae. 


_— ©—} 


Guan y: The Artof Di A viaxe; 


Cnxasr. Il. 
Theorems premiſed, 
"_ betrer uwiderſtanding of the Reaſons of Dials, theſe Therrems would 
nown. 


I, Thar every Plane whereupos any Dialis drawn, is part of the Plane of a Great 
Cude of che Heaven, which Circle is an Hwizan to ſome Country or other 5 That 
che Cencer of the Dig), repreſenceth the Cenrer of the Earth and World ; ad che 
G nomon which caſterh the Shade, 19 ZAR the Axis, and ought co point direly 


ro the two Poles. 


IL That theſe Dial Plants art not Mahemareally in evay Planes of Great Cir- 
cles; for then they ſhould Have chrir-Cencers in che Center of the Earth, from 


which they _— ei Bo meta and = yo a NN lay they lye in 
che Planes 'f Gin ale rheFemidiamerer + the 


Earth beargch {6 finall (addr frat et Di. that the whole Earth may 
be taken for o an Potde.or Conn any perceivable Error, \ \.\ 


HI. Thatas Greaz GirclZob-rhr Sphere, ſoeyery Dial Plage hath his Avi, which 


Line through che Center of £ che Plane, and making t An- 
wrker cx it; rr! ped yr oh the Axis be the-rwo Poles of the Plane, whereof 
chat above. Horixan 1s ed1he Pole Zenich, and the other | ey) Nadir of 


1, LW \ 
. Thakev 


or BY Nag bok Me or Graation 
| Þ Ia: ws es Pole to 

the othet, ; 2pd thtſe ewg/ Sideg wi Cee Alt © one _ 

wanteth, \cheocher Side ſhall/havq; and os eat 

other. WA | | SAS 


V. That as Horiags, fo P 7b Wi ot to Gee a — into 


E | 


firſt, Parallel or gui : fe 
VI. A Paratel or Polar gg. no Angle the e/£quater, bat lies in the 
Plane of it, or parallel to ic ; that 35, > ap erected on the _ at 


Right Angles, as the Axis of the World is upon the Plane of the «/£qzatir : be- 
tauſe the Avis and Poles of the Dial are here. all one with the Axis and Poles ww the 

 Worldz, gnd the Hout-lines here meer all at che Center, 5-4 16 Angles, and 
dividing the Dig Cixcle ico 24 cqual party, as the AMeridjans do the e/Eguater, in 
whoſe Plane the Dial lics, 


EE or Dial Page cucreth the (Equator ar Right =: lo 


«+ of the” World, that. it hach the Gnemen ro. the 


A Hoariges parallel another 3 becauſe cheur Planes, though 
exendcd, will.ngver cat che Avec} he World : yet have thoſe Dial; a 


k pho for the meecing of) Sh Vines pu ep o_—_—_ 
Fr > Dial Circle paſſerh; curting' the./ 
"1 (oe none force projecting of a Dig) the the Work. 
f af a Oblig Ns Diat Plane aurcrrhche 3 or at Oblique Angles ; 
NG then Gum the def Tragle, exntiog 


_149 the more or; Jels Ee een: Ort ; 

make aa Agglt with the hf many. Dogfees as the gAxw 

= Garg Plane, or as cither of By Poles of the Woerld is clevared L_ che 
ne. -” very 
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. 


IX. Every Oblique Horizes is divided by che feridians or Hour-circles of the Sphere 


into 24 —_— parts; which-parrs afe always:lHer , as they are neerer to the 
Meridian of that Horizon or Plane ;z and greater, as they are farther off: and on 
both fides of the Meridian of theBkine, the Hout-circles which are equally diſtanc 
in time, are alſo equally diſtant in ſpace. Whence it 1s, that the divifions of one 
Quadrant of your Dial Plane being known, che diviſions of che whole Circle axe 


likewiſe known, 


X. The Hour-lines in an Oblique Dial, are the Seftions of the Planes of the Hour- 


circles of the Sphere, with che Dial Plane : and becauſe che Plancs of Great Circles 


- onewith he Metidian of the Place, aid rhe- Gnomon'or' Style-1 


do always cur one another in Halves by Diameters, which arc ſtraight Lines paſ- 


% ; ' — 
LS a han 


P *l 


fing through rhe common Center" cherefore Lines drawn from the' Center of the 
Dial, ro the Interſe&ions of the Hont-circles with ' che Great Circles of che Plate, 


' 


hallhe thoſe verv Setions, and the very Hour-lincs-6f the Dial: + 
. 1% W-17 


XI. Every Dial Plane being an Horizon to ſome place in the Earth (as was ſaid Theo- 


rms 1) hath lis proper Meridian, whichisthe Meridian catring' through the Poles 
of the/Plane; #nd-miaking Right Angles" witty the Plane. If the Poles of the 
Dial Plane lie inthe Meridian of 'the Phace, then js the Meridian of the Plant all 


-— angler | Noon-lirte7 of Line of '12/ a Clock; as in alt dire Diltls© Bur if-the 


| 
e 

c:decline, then ſhall the Sabſtyle Line, or Line /which' the'Grtomon ftariFerh 
upon, which is the Metidian of 'cheÞPlurte,- vary from the Linc which is the Meri- 
dian of the Place z and this Variation ſhall be Eaſt, jf the Declination be Weſt of 
che Platic: | Andcontratily, becauſerhe Viſual Lincs, by-whiels the Sphere is pro 
jected on+ Dial Planes,' do, like the Beams of a Buvwiny aneeeſe or croſs 
one another in a certain Point of cheGnomon (r0- av pleaſare; and cal- 


| led Noda) and ſo do all placBarld depaine chemfelveson the Dial Plabe,beyondhe 


4 
4 


Nodm, the contrary way.” > * ol | 
6, XIE" Dials 


—_ — __ — 


Citar, ny The Art of Dt LV1NG, 


XIL. Dials are moſt aptly denominated from that parr of che Sphere where cheit Poles 
lie, though ſome Aurhors have choſen ro denomunare them fromrhe Circles inwhich 
their Planes lie; as che Dial Plane which lieth in rhe AquinoRtial, or Parallel to it, 
is called by many an Zquino&ial Plane 3, bur I concur wich. choſe who would ra- 
ther call ir a Polar Plane, becauſerhe P cs thereof are 18 che Poles of che World. 


b—_— 


CHAP, "NIL 
How to mate the e Polar Diah- and 


He Plane-of FE - I 
 Meridiansor 7 pos _ __ _ ra. _ 
24 Hours or equal parrs; the Gnomon ſtands uf aceriat Right An- 

gles with the Plane. ; 

Firſt draw the Horizontal Line A B, and croſs the N les with the 


Line En ares 60 De A or with the, 


| the gfe Fro TS js our it make" 


SR Ty, whars che 12 chief 
nd chis Plane inco 


ic from cach 


ar, 


ze, and 
We the Hour- . 

ine, and A B 
frernoon ar 


Gnomonor RN | 
Center, of Tr nn wor = w 


as may neither be'too' ſhart IS 
Hew by Calculation to rene "He 9h Stile, Te 7M ers 
7 rrogagns of ot nk d 


F it were required co proportion the Stile co the Plane, ſuppole che Semidiamerer 
I of the greateſt Parallel upon che Plane were but 6 Inches, and the Parallds ſhould 
be the 5 4. ST Declinarion, Rule is general. | 


As the T angent of 45 deg. ——— — 1000000 
| ples; out bed, mri noo 5 deg. —— $9495 > 
So is the Semvidiameter of the $4 oe au yg on 27781 £7 by 35. 


T7 the the Stile PET 2010, 
which ſhews har: che he ng of he mult be ro ps a] h, div ividgd, 
PZIT2 * 


: 
LOI "ey? 44 or oy 
' «1 a” $3 L-4 Pk mis G on U1T,98 *] x * i 'Y ; : ; 2% ba 
How = rag 
4 » 41+ pt 
, 


Ws | Semdianerer- eng x 


*rirvogin hi't HT \T3% 
; ; 15nd 


IÞ CR length 


fe DOES his CT 136169) «lf 


The 4rt of D' ALLYNG: Bobs VII 


which ſhews the Semidiameter of the Tropick to be 23 inches: Soit rhe Declination 
be 20 4. the Semidiameter will be 37 inches #7, 3 if 25 4. chen 37 22. z if 10d. then 
$64.5: if 54. then 1144225; 3 andifoof any other height of che Stile : as admir ir 
were {2 parts of an inch hi chenthe Semidiameterof 2 3 deg. 30 mis. would be 
x .:-..-and for 20 deg. it will be 15,5 and for 15 ueg- 1 Yes 3 it 1O, then 227-3 1t 
5 deg. then 6 inches ; if Stile be 3-and-25., the Semudiamerer 23 deg. 30min. 15". 
parts, as you may ſcerhe Figure all plain z and fo of any ocher. 


"_—  - - 


S&T. 


. % 


With this Dial, che Hour-lines being equally divided inco 4 qu! parts, on the 

apon it, to 
High-wa- 
it ma- 


eer 5 or be | 

kech High-warer of Full-Sea, ___. 2 eb 
For to know X 

ertitig it by 


may not be done with a 
' realonghynk 


Into 


Poinr, 


” ” 


er ; ! ( the 1% y Sach ”y 

werk ' the. Sy ies of the 
T ecl miſt 
= = WeFunde 4 above} With the 32 Poins of che 
pms ip = wih-rwice yr Hou: *3nd right 3 "Rt aſt and Weſt ac 
L _ M, mult-ſo hang-upon ewo-Pins, av apon * Aaherres!" that ft "may be turned 


np 


Girae,VoUThe art of. Diva torts, 


1; 9 3 Ni < 


#4 * 
>": 1 05:78. Ah 1 


u = FA. and che Wyre at the under end _oy? by Quad od DG,.n 
pon _— any height of the Ps es * fro no > Cal with che ney | 
> 5; w" Nerch' apd .K to tecpayh, | 


idhagh cad of che; Wyre | | 
Fea he = Ni ok nd the WIE D FC lhe 

e e.crvc 1 vie ED wich c 

Ne Ee "by arr Td aug veth.” 
great Nifones Xnd che neeret cor he | | the gremers as may ay deli : 


by the II, 


fl : 4 4 


N BukapLs 4 


J* Ne height of 50 deg. or cherraboues, en beagiate acndfbe of Cons, 
at his greateſt Declination to the North, by a common Compels comerh. not before 
half an heur atcer ſeven of the Clock co the Eaſt," and az half an hour afterfour ro the 
Weſt; that is, he goeth from the-Eaſtto the South and round ;to the Weſt in nine 
Kours; but from the Welt chrough the North, until again inthe Eaſt, in 's hours: 


- + 
,” 


: Hxan> LH. er3 Uh 


N che height of 30 dep. he cometh i a kad Cibank half an = ſt nine of uhe 
clock to the Eaſt, and s liccle afrer Ry hour paſt two of Cn in the 
Weſt, and ſo gberhin th 
roche Welt 3. bub from che Weſl ghve Toke oh, ancl pgainin the Eaſh he go- 
etch more has: IB hours. , Dilley feing q* der he ine, __ the Sun having no 


Declination, he ariſcrhT.io. che fo Tifingtrigher and 
higher, continuerl Eaſt ancil- Any through che Zenith.inco 
the Weſt ; and {4continueth Wel then again to the 
Horizon: and ſo/acpording ro a Yar Cam pre oi che day _ 
theother Welk, Without caming upor Ir ts not {o with this 
| Com oe hon gc / o& every one PoitlpE the 
Compals, to from' the Eaſ to che $ourtd/Ghor from che Souch ro the Weſt 
6 hours, Pink Welt chr aft inewice 6-hours. 
This Dial wilt ſervefor all La i you heend of the Wyrs a Dy to the 
height of the Pole'vx Latirude of _ : ſo the ſhadow.,of the other 
end ar E will fall upon che Hours anc \ crue - Poices of the all the time = 


San 1s to the North of the 2 bur when the Sufi is to-South of che 
_— pou muſt look for the Hourrand Poimzf the Compaſs upon the under Fi 
of che D1 


Bbbb 2 CHAe. 


The Rs AtgaN&BoorViIl, 


A, IC 3.44. JV. 
he 3h ” . : - 4 Dial, or Polar Plane. 
T* EKquinoQtial IÞ FO hart bhi his Boles # in the AquinoQal 


How to make | 


Circle, of which 
1, The Dired 1\ hich faceth the Meridian 
direRly, not looking from Ka ej CF A | to the other, having his 


Poles in the InterſeRions 0 bows 7 oF 


2. The Faſt or Wt Fat You | kde may. plſo be called EquinoRial 
Horizontal Dials; for Nets mae lt. cgrees from the South or 
North, becemesan Aa I F ra dantonre] Þccar pee Bl Polar 
height, u n che Interſcddg BR the Kquino@tal: and rhough 
this Dial be of kin to >; W.. «IRtTT hi0p 1d be ſorted rather 
with the Aquinoftial Dials,than with the orizont ieft rwo forts are regular, 
having the Poles inthe four __— > rs of the Xquator. The chird is ſomewhac 


irregular, peatogs 
Ps ey nn ng 
oagh D draw i *FE,p on RR ty Tons LO? 


Er Pod] 


"eual/to ct ie 
3 hours z ſo drawing a Line through GH, parallel to the Horizon, you ſhall hind ic 
cut the former Lines drawn to_the Center C, in the Points 1, m, n, o, p: through 


which Points, if you draw Parallel-tines cothe* 14 a%lock LineC D, you ſhall = 


all che afternoon hours as far'as Y'? and rhe morning hours maſt be drawn in Lk 
manner\and | ro the - —— fide, beginning from 7..in che morn 


-Narr, that the height or length vox thr th Sale "ESY a0 3 hoyrs Fo the Marin, 


inguntos 32, 25'mt 


asyon fee HG, which you make with Copper lace; or Iron, in form, 
as ya; fee Ahadaived, ks boſe pedach on repay here HR, which may be made'' 
more or _ FO ya leaſe. 

This will ſerve in any Lificade, if the Blage be ed parallel co che hgur of 
6, —_ che my be even wn _ Pole of che Word. 


bh 


CpARVo iT he Artof DA Winx, 


bet wc { 2& 5! 16 P i . 

How t6 tdcidave the Heiobt of the Stile} andthe Prints « I / 

morn hiz ,1aGq Teig cope 5d f Hour-ditance 
bas 2 + zwodt wi 34 FW 4. = 4 45 4 


5 lppole the lepzth of the; Horizoncal Line A'B or F E be 12 Inches, and chat ic 


en py, | | 
| Page wired puc on all che, Hours from 7 jn che morning to 5 in the eyen- 
> hare weave hours ad. (np c of, che Meridian, @hcrefore I 
alloy 3 3, Degree for an hour, he Rule ro find che height of che Seike is, 
- + 7 ' v1 it & Ort 10126 LC Df . 
"” L the T angent-compl, of ihe given Hoxr 3 $ deg... oem. —1957194 
[1 to half the Horiz.onor Diſtance from the Meridian 6 inches— 27781 5 
So us the Tangent of 45 Degrees — _ ———1000000 
_ x. ck en LITRE 
To [Phe IL f4.pAncÞ MURretrrtppmmee® 220921 


And likew 


C1 
1.*., Or I 


id 3 from the Meidiah will be 


Seu ” ank the 


4 
a ipary of 10 
- 1 BY 


$ and 6t parcs.0h 1900! - >» 
o* BY 1.< \ 
'F; - 


\ % 


the length of 
N ya oy ; ; 
\ vW L ' + ©% 
Aving found the Jengtlr of the Seile in our 
chen! e, a5 we find the fuſt 
ha OS SG . \ 
» fs ine x ent of 45 —m—_— be - 
Is Tangent of he Hour from the: 
' \Soj0 the bright of the Stildg-7%, Inchet———=—>— 

length of the Tangent line letween the Mevigian 


How toll} 


. 7 


To 


| \ 107426 
ones. gs I ff 
# : s | | 
bi An. P T ang.. >. j- and che Horx-poind of 3.49d of 11 
| Hours — T5 = = — — _ dy Tack And > x 018 them 
2 Lond. Doo .off a Scale.of4tIach ed into 
r x aag+ Fg = 100 parts, and prick them from C 
t - 43 and D both ways toB Aand E F, 
a 13S 
[- a4 5 and draw the Hour-lines parallel to 
3 pd 's COTA * |. the Meridiant and ſo do with the 
7 ; 75 © |,6 = reſt, until ic be finiſhed, as you may 
6 | 6'f go | o' f- Infinite, © ſec dy the Table. 
' CHa vp. V. ; 


| Hew to make rhe Eaf eAquinettial Dial, or the weft Lat. 51d, Jom, 


| His Plane-iwa right Horizon of thoſe People who dwell under che Aquacor, 

i - diſtant from us go degrof +Longitude $7 as the South AquinoRtial Plane of 

\- the laſt Chopter was chit Horizon of thoſe who dwell under the Equator in 
the ſame Longitude with us: Therefore theſe Dial ate in all Points alike, only the 
Sabſtyer Line, whidvin the Sonch A&quino&tial Dial is ac 12, is bur'6 in the mornins © 
for ogy Country, becaute of the difference of Longirade. 

|To poartraidt this owa Wall or Plane, ' firſt draw the Horizontal Line A B; then 
upon the Center C delcribe che Semicircle A D B, Whereon lay che Laticude of rhe 
place 51 4. 3o m, from A unto D z"fo drawing G D-continied, you ſhall haye the 
Hour of 6: chen with your Compaſſes rake. off your Scale 15 deg. of the Line of 
Chords, and cafning chem off 6 times, divide the Arch IF jars 6 equal parts, and 


draw 
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draw prick'd or blind Lines to thoſe Diviſions, which would be all = as _ you had 
done it chus... CD beigg equal ,roqhe Chord) ofx69, vr. Taagengbi'3;. you 
batt Wake che RO 3 ESS Sq re equal x thee hero C DEF, and from 
che corner at E, you ſhall lay down'bothi ways towards D and F che hours of z and 


2, from whence draw Lines to the om 1 Ne pnake choice of che length or 
heighr of your Pui'6r<Srile, which wſt lay 


froth C'to,'G, on che 6h 

6 che-Line of 6, or p 

in” te Poitits IKE MH; 
ont of 8, you (hall have rhe 
morning hours from 6 to 11, and the hours before 6, from 4 in che morning, arc 
equal astrom 6'co7 and#;—" % es "MM ) " J «dr "Y 


24 \ 3+ 
% 


| T3 BY 
= Jr A 


_ TT 


How to make the weſt <AEquinetal Dial.” 


” Weſt EquinoQial Dial ereR, ſerving for the afternoon, is drawn by, the 

ſame Rules contraciwiſe like.che Eaſt in all. points, only ir ſhews but the after. 

noon hours, as the Eaſt ſhews the forerioon- hours> When you have drawn on pape 

the Eaſt Dial, and fer it by gueſs in irs ſcituation, go on the Welt fide of it, and you 

may ſce througſihe paper the piQnreby xefleftion of the Welt Dial 3 and fo will 

the picture of che backfide of the Weſt (Kew you rhe trac picture of che Eaſt Dial. 
The 2a9-eojcalgalageebolcinht ef rh ch 2d java 


Scile, *and the diſtance of the Hour-lines | Ang. Po. Tang. 
from the hour of. 6, is. che ſame as jn the | Hours. |—7-5. min | Ti os P 
laſt ip wigog che. Polar Plane: For 57 15.0: (T6887 
ſappoſe che, length of che Stile to be 16 4 8:| 300 s 97. 

inches, "then che length of the Tapgeng- 3 0' | 1450 | 10'' of 1 
line belonging to, the, firſt hour will be ro 12 60 6! 1732 
2:inches and 68 parts of IO, as you lee IT 1 75" © 37' 33 

in this Table for che"reſt of 'the hours, tz "| o'r} 1 [nfinit 
which, taken off a Scale of equal, pars, ._ > —©— | 


and prick” d from the | Equinoctial from. 4 

C rowatgs F, and likewiſe upon che parallel D E_* fo you will makea Dial all one 
as by the former way, which 1s good proof, if- you draw the Hour-line#through theſe 
two Points ; and fo'of the'Feſt. - : CHAP. 


Cnaae.V.. TheAnof Diailiing, 


c = FEI VI. 
of the bin of abbr Dil. 


VA nents oft ty hath been 


ewed 


The Regular lie ins au : 
whoſe Plane lieth in che Hotizon, for whi 
Secondly, the Sourch and North Hori 
murh, and 4g 3 called theSourh or 
and Weſt Djals, they belong c 
ny are ſuch Co 
als; orclſc an: e 
Recliners or Incluvers 
reap err” a. «gore ; 

þ- The Dees tas gh "Azimachal Diliaves & hivPales thin the Meri- 
ian of che 

Y.. Redanion ; he Stance of hisPals Fu the Zakk 6d Nhdir of your 

_ | | 
, Inclination is the neereſt diſtance of the Poles of the Plane from your Horizon 3 
and whatſoever che re PETE nh the i ion of the 
lower face is the Complement chereof; 


ll —_— 


C Has VIL 
How to make the Vertical Horincal Dial. 


Raw firſt the Hornontal-line A B, which is the Hour-line of 6; then rake Take off the 
the Latitude of 5 1 4. 30 wv. from cke Gnomon-line, and lay it down bot Scale of Mhur: 
” ways from che Center Cato Aand By Next take the whole Hour-line of the — 
6, Frng one ly of our Compaſles on A, deſcribe a lirtle mou che Fiche 
Paint Bycroflaig che Arias D'; fo draw the Ligecs D 2nd BY: prick from 
I cranſport the 6 hours from D unto A, a alts. 
Figures n, 24-3, 4, $5 from whence drawing 
vs te as you foe numbred from.q inche 
for tis Latundde $7 4. Jo Wn. 4 * 


pi fraye 51 4, * 
CE, you have the 


y as youw-lce 
ik” 
Thus by Callie hoes 


As the Sine of 90 4. I: 10'the” oe bi taide 5 
Ss is the Tangent of the Ho. 154.— - 


"To the Tangine of the Howr- line from the Mer 


TY $0 m—g42L58. {- K 
3* 
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caſh eee 


As in this Table , which rake from the  f 'G _ Gr. mu. | 
j Line of Chords, and prick from the paws. | Gr. at. T angevte, 
Meridian 12 from K en cach_fde, "the __ JT; -—1 CaO 
Degree or Tangent of each hour ; And IS « Ig. ©0 Tr - 5O 
by the ſame- Rule you "may find che 2 30. ©0 24 ” 20 
Quarters, and that you may pridk/ off.im 4. Þ '2 45 ©0 28 23 
like manner , which is a way how to 4 60 ©0 53 3s 
make an Hornon Rt; ©, \Lat-, þO1 6 55, oe. 7t 06 
rade 51 deg. 30 min. Tr 90 60 90 ©O 


Lo] 

wt LY trrrtrnnd EYE :- 0138. 1/98 RP -.; H » 

hp " D. G2 27 $0915; 

haz F229 2012 10 en DE. F -C = A P. "VAIL: x CY 94 T7CT1 
kr» + wa 7» HY M7 THUS 5 
| Li © 4.00 ap Werth Erel Dire or Eoricancal Dial, and bow to make 


C: g% - : i 4 + cr MNitz 


ht cunh blo antpright Wall looking full Nod eo ancebliviene 
__— Bs of ic lies-imhe Baſt Azimmurh, (98012-) 5r 
. | « Fir Uftny the: Matiachesline ABC! hich ſerved fob 6-itihe 
, art _ 6incheafremoon acB 5:chea fromthe Center lay down from C* 

| . che Latimndes Complement 3 3 . 30 both ways, «sto A-ndB*: Now with the 
= dla iah eb Goon Gam icketibe 


ht rs. Dy and with the faite di- 

Bcroſs the ſame Arch, 4nd dfaw-the rwo A Iand BD; wherron 

from q Lee tmak ter as you ſec by the Figuees 1, 2, 3, 45: $0 

4s - 6 rig the toro, "you ſhall have the hours from 
R a W; 


divSeticicele.A.D B frac 
PLerL & made ©, and wir 
| on often q Talia o the ny of rhe-Stile 


above 


90 
Lat. 


” TEL 663 zo the Me Bak 
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above the Plane. = if it befor a large Dial, as againſt a Wall, is beſt co be made 


of a Rod of Iron ; for ſmall Dials a _ Plare is beſt, and your Dial is done. 


A © 
. 
v : —"- :. yy ' 
DT EP 
4 mu , M4 
_ PAS por 5 —__ 
4 IIG x | 
\4J« © ba 12 
\ D | / : 
ThisDial ſhews the-Hours from 6 1n the mornjng to 6 at nights T The leh hour 


_ before and after 6, as far as four wn egh, belon EEE Sethe of chis Dial. 


" Becauſe che Almicimars ' may oft obſcur A x gy cectt you you 
may avoid thar if/ you-xeduce this Dial « ro Di Dial, for the Souch H 


Daal, being the Vereical Dial of wg oi ng 90 degrees Surkyarf om 
us, that is in 38 d; Zo we. of es. ings yo 
uv For the "Nonh face, 


.. che Goomon, a Wire chruſt 
chrough che center of che Plane Fam ti ard, and 'you will 
— conceive, that in the Fpagooal or 6a clock Line ill - 
2 eſt, and char ay wall ppreds aan he Nerpa 
= EO IInn I rs ro te aus ne nh thi- 
and 6 at lefr. our in,our atl e >, 
neth. no longer upon Tx ces you may find and ſer off from 6 


a clock Line, iy | face. 
ere dure, be urge Sch, cy nga dem buc 


if it be a Nanh eee declining Dial, _ pointsupwards. _ - 


*Ccec CKAP. 
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The Hrrof Dis itt & Book VIL 


CHav. IX. 
Hor to make & South inclining 2.3 deg . in the Latitude of 51 deg. 30 min. 
4 | 


and the North parr.be eleyated 23 dep4above the Horizon, [and thacthe Souch 

p=_ be dipped as much, under the Hor12og3"thea to/find the height of the Stile 

e Planej.you muſt ſubtract the Incligation 23 deg. from che Latitude of the 

Lat. gx 3o Place, which 5 at $i deg. 30 min, {o the Remainerbeing 28 ys 30 win. (hall be the 

Incl. 23 __ heightof the File. Now for drawing the Hour-lines, you ſhall do no otherwiſe 

H. Srile.z8 30 than you have done before in making the Hotizotital Dial according to the Stiles 
height 28. 30, 'as you may perceive in the Dial following. 

Note, That if the Ticlination of the Plane be more chan the Larirade, chen you 
_— —— the Latitude from it, {o there ſhall, remain the heighr of the Scile above 
rhe Plane, 

Bar if the inclination-be South, that ſo theupward face of the Plane looks North- 
ward, thenycu are to add the Inclination tothe. Latitude of the Placez and if it 
exceed go degrees, \you muſt theg ſubftraft ic 'from 180 degrees, ſo ſhall you have 
the Poles height above the Plane towards che Sourh parc of che Dial. The Figure of 
chis Dial followeth. | 


G 5: ther chFVlane be ſo inclining, BY the face thereof be towardstheSouth, 


d. m. abovet 


Cre X;'; Thedre of Din't win; 


CHazr, Xx.- 
How ts obſerve the Declination of any Declining Plant; 
- ®* 


| hang ' nm \ . : TK. —_— 
LE perpendicular Plants,, as Walls, lic jn the Planesof one of the Azimiths; 
which Planes cut rec 4 =+> nker tare and. the Center of che 
Earch, as in the Figure Z is Zenith and Nadir E SW N. Horizon EW is 


rheBafcor Ground-line, or any Horizoncal Line, 'drawn'apona Wall or Plane; Toi 
ing full Souch or North : his Poles are ac S and N in he Median ; wherefore 
declinerh nor, fur licth in the Eaſt Azimuch E W. Fob) is P24 


A B is a Wall or Plane declining Eaſt by the Arch SP, to which A B or WE are 
equal: for ſo-much as the Wall benderh "Forms che Eaſt Azimuth, ſo much doth his 
Pole at Þ decline or bend from the Meridian.” \ \._ 14 | 

Now to find how much any Plane declinech,. and ſo in whar Azimuth he lies, one 
Ph wy iochia When the Sun begins to enlighten che Wall, or when he leaves it, 
rea oquar} dues, of oy br the Wall : ne or Oar age Bi 

1 | is Azimath, according to Chap. 14. of the Suth Book, {6 
you llhenethe De Dickaation of che Wall. deter: 

Anocher way;if you have not time until che Stn comerh uoro the Azimuth of the 
Wall, or the Vertical of ic, which cutreth the Pole thezeof, chien ger the Suns Azi- 
march as before when you can; and atthe ſame” time obſerve by the fight of your Cir- 
cumferencer che Sans Horizontal Diſtance from the Pole of the Plage ; and by compa- 
ring ny, yoa may-eailygarher che” Declination of the Wall: As in 
Example." *%S 

I obſerved the San to be gone Welt from the Pole of the Plane 72 deg. and by che 
Alcirade of the San then' caken, I found his Azimach 62 deg. Here I reafon thus: 
The Sun is gone from the Pole Verticalof the Wall 72 deg. and from he 
62 deg, / therefore the Meridian lies berween che Pole of che Plane, and che Saws And 
becaaie @ Þ is 72, and © $632, .therefort SP the Declinarion of the Plane is, 10 deg. 
the Difference of 72 and 623. and che Declination is Eaſt. for the Sun is necrer'to rhe 
Meridian, than to the Verrical of the Plane. 


Cccc 2 And 


ons 
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And thus if you draw a rude Scheme of your Cale, you may ſoon reaſon our the 
Declination, berter than do it blindfold ek commonly given. | 
And by thoſe rwo laſt ways "you rhdy ©.htE Declination not only of upright 


Planes, but © Regliy i.e. > Ja. 220043%W T 
4 of 1 TR 133%, TR (9, 34% ATI\A Y 


Bow. #0 take the, Declination of 91) 411. or Plane, without the help of 
" as ROT: ly n #1 Near or LoadFone. | Fe \ 
WT, —p 


| epi Sh SND:Erecpreſenc a Wall, or the face of the Plane where- 
- -otvI am to an ory and] defire to know che Declinarion thereof from che 
Mcridian Eaſtward or Weſtward... ALSH67 af NR 
If you have no Inſtrament, take a plain Board”, having one plahed or ſtraight 
ſide or edge, which Board ler-be repre- 
ſented by DEY Go the ſtra 
edpe of the Board ED oe fide of 


Wall or Plane, as in chis Figure, and in COL LOO  OOT O  OA 


the middle of che Board at C, I ſet one * 
& \ 


ai % MAT YU 


foot of the Compaſſes, and the other 
opzned to 60 deg. of my Line of Chords, 
I deſcribe the Circle ZBHA. In the 
Center C, I ere or place a Stile or Wire, 
as C O perpendicular to the Horizon, pla- 
cing the Board asneer Horizontal as I can, 
I find by ebfervation, thatthe ſhadow of 
the top of che Pin or Wire toucherh- che V 
Circle in the forenoon at the Point B, 
where I make a lictle mark ; and like- 
wiſe I obſerve in the afternoon thart-'ir 
coucherh the ſaid Circle in the Point A': Then I meaſare the half thereof from B or 
A to X, and drawing a Line through the Center to X, asK C X, you ſhall have 
the Meridian Line _— K CX. Laſtly, I rake the Diſtance Z X, which 
I apply to my Scale of ds, and find che Arch ehercof '18 deg. 10 min. and fo 
_ 15 the Declinatien of th PlangE D' NS, which you may ſee by che Meridian 
Line X K to be towards the Eaſt ; cherefore ic is a South Plane declining Weſt 18 4. 
IO ». This way is the moſt eafie way, and requires tnne for the making the two Ob- 
ſervationsz therefore I will lay down ſome other ways, chat may reſolye at one mo- 
ment, or at one obſervation. 


Hoy to find the Declination by the Needle, whether the dir be 
clear or not. 


APply the North fide of the Inſtrumene wherein the Needle-is unto the 

Wall, and hold ic Horizontally as neer as you can, that che N may have li- 
berty to play to and fro; and whenac ſtands, obſerve upon. the Limbof the Chard 
over which it moycs, upon what Degree the Needle ſtands ; for that is the Declinaci- 
on of che Plane, reckoned the South Point of the Needle : And if you would 
know the Coaſt, obſerve, That if the Needle ſtand upon the Eaſt fide of the Meri- 
dian Line, then is the Declination Weſt; bur if ic ſtand on the"Weſt fide of the 
Meridian Line, the Declination/ is Eaſt, By the Sca-Compals deſcribed Book V. as 
it hangs in the Box, you may-alſo. find che Declinariog. - Serthe flir of che Braſs Di- 
amecer Northand Souch, as before directed 3 then fer the fide of the Compaſs- 
box nextthe Plane, reckon outwards 180 deg. aud ſer the Indexto its fo reckon rhe 
numbeFot Degrees berwixt 18 the Index, and the Meridian, and chat number of 
Degrees is the Declination of the -Plane- requircd 5-and by the Chard you may fee 
what Coaſt it 15, that is, whether he declines from che North or Souch Eaſtward or 
Weſtward. ' And note, That all Lines parallel to any Hoxizontal Line be Horizontal, 
and all Lincs parallcl to Vertical Lines be alſo Vertical. CHAP. 


CrArXI:! The Art of Dp LING) 


How to make 4 Declinkyg - Hoi Dial, 'v+ South evets declining from the 
South Exftwards 32 deg. 30 min. in the Latitude of 51 deg. 30 min. 


: 2 . KH 
Erg& | mrrodt;-tc everal hours 
12, and che Elehation © Ge Gnomon, which are requigite to the ma- 
kipg of all diet and fegulay Dia > here.alſo know the Declinaci- 


on of the Grþmon, which ſomg callthe Di the Sabflale from _che Meridian, 


or the diſtang of the Mcridianlo lane fm che Mes] of the Place. For 
in all Dials th&Noon-line ire fferidiah of the pro) the Dial, and 
in all Horizont | "0 ne is a Perpen- 
dicular cutting th 

Bar declining D1 #Þþ look awryftom a Meridian of their 


Meridian of che Plane andrhe Sy i*(becauſe the Stile or 


own, which is called te 
Gnomon ſtands upon HB meds indeed! ety that Place where this Decli- 
ning Dial would be a Vertical Dial, 2me ile would be Noon-line ; and 


co this Subſtile che Hours of che Plane artalways ſo conformed, char the neerer they 
be to the $ubſtile, the narrower are 'the Hour-ſpaces ; and contrarily, becauſe the 
Mcridians do cur every Oblique Horizon , that is 'thickeſt neer che' Meridian of the 
place; and this Declining Dial being a Stranger with us, followerh che faſhion of his 
owt: Country, and fo hach his narroweſt Hour -ſpaces neer his own Meridian, rather 
chan oars: And now, as that is the Meridian of our place, which curteth our Horizon 
at Right Angles, paſſing through his Poles, Zenich, and Nadir ; ſo the Meridian of 
any Plane is thac which curcerh the Plane ar Right Angles, and, paſſerh throtigh his 
Poles. | 

Before we draw the Hour-lines in theſe ſort of Dials, it will be yery convenicnt to 
thew a general way for all Laticudes in a Diagram by 'it (elf, and how to find che 
Subſtiler Diſtance from the Mcridian or 12 a clock Line, and che height of the Gno- 
mon or Stile above the Plane. Firſt, Draw the Horizontal-line A B, and upon the 
Center at C, take off your Scale with your Compaſſes a Chord of 60 Degrees, de- 
ſcribe che Semicircle A D-B, and with a Chord of go you may lay from A to D, 
and from Bro D, fo ſhall you dtaw CD from 'the Meridian-line of 12 a Clock ; 
Then take the Complement of che Latitade 38 dep. 30min. and lay from D to E, and 
fo draw E F parallel © the Horizon A C ; next take the Declination of che Dial g2 &, 
30 wand lay from D wo G, drawing the Radixe O G thereon, you muſt lay the Di- 
Nance E F from the Center at C, as CH. Now with the neereſt diſtance trom H to 
the Mcridian C D, as HI, makeFL; and drawing a Line from C through L, it 
will cue the Limb in the Point M ; fo meaſuring D M on the Line of Chords, you 
ſhall have the Sabſtiler Diſtance 23 dag. $ viv. all which you may ſee in this Scheme 
following, 


By Calculation, 
Ar the Radia; 90 deg. — N ——t— lO 
[i to the Sine of the Declination SE 32 dey. 30 mw. 973021 
Sou the Co-tangent of the Latitude 51 d, 30 m,— — 990060 


To the T ang. of the Sulſtiler Dif: from the Meridian 23 4.8 #m.- 963081 


For the height of the Scile, take che aeereſt: Diſtance from H to the Horwon Ky 
and lay the ſame from L to cur the Arch in N : So meaſure M N,you ſhall have on the 
Ligt\of Chords the Height of che Stile "neereft 32 deg. 40 win. 


By Calculation, viz, 
As tht Radion 90 deg.- — — ———10 
1: to the 60- ſont of the Latitude 51 deg. 30 min,-e ==. PF 7 
Sg is the Co-ſine of the Declination 32 drg. 30 minm_— 9:60, 
To the Height of the Stile 31 des 40 wing ————— 97296 


To 
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The Art of Di aL Lis, Boox VII, 


Te find what Hour or how much Time the "Subſtiler is diftant from the 
Us ts ninth, Meridian of huclination ofWMeridian..)\-r* 1 3 on oh art 


- \ 
- o v4! 
the ll A 


7 ha the neereſt Diſtance from M to F E, and lay it on the Meridian fromy F to 

O: Then take the Diſtance from O unto G, 'and lay it from O unto P on the 
Meridian ; ſo the Diſtance from Þ to M, meaſured on a Line of Chords, will be found 
to be 39 drg, '9 min; or thereabours 3 which in} rime, allowing 1 5 deg- for. an hour, 
and four Minutes to a Degree, you ſhall have 2 bs. 36 win. 36 ſec. whichvis the-di- 
ſtance of che Subſtile Line from the 12 a Clock Line, which 1n clus Dial is. berween 
9and 16 of the Ck in the morning. And by Calculation, 


At the Radius go deg. DET IAC — 
Ii to the Sine of the Latitude 51 deg. 30 min. 989 354 
Sis the Co:tangent of the Declination 33 deg. 30 min. IOIg581 


To the Co-tangent of the inclination 39 deg. 9 min.-— ———-1ootggs 


Thus is ſhadowed a Geometrical way, and by Calculation, for any Laticude : Buc 
for one particular Laticude, Mr. Philip Staynred', which firſt compoſed che Scale and 
Guomon Line, and Inclination of Meridiaus, and rhe greater and leſſer Pole on the 
Dialling Scale, for 37 years fince, as I have ſeen by "him calculated, and che ProjeRi- 
on Geomerrical in his Srudy : he harh for the more caſe ſet two Lines upon che Dial- 
ling Scale, as he uſually makes, to find the Subſtile for the Laricade of gu deg.zo w. 
againſt che Lines ſtands the Letters Sab or Stile joyned with it ; ſo if you rake from 
off che Subſtile-line che Declination of the Dial, and lay it from'D anco M, which 
in the laſt Example was 32 deg, 30min. you ſhall find it to reach in che Di 
from D unio M, as in the Line of Chords 23 deg for the Subſtile, as before. Alſo, 
the other Line noted witch che word Stile, you thall likewiſe rake from "thence the 
Declination 32-deg. 30 min. which you ſhall find to reach in the Diagram from M 
unto N, or in the Line of Chords 31 deg. 46 min. 


Cn — — 
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How to draw the Howy-Lines in « Declining Horizontal-Dial, or South eels, 
declining 32. deg}. 30 min, from the South Eaftward, the Latitude bring 


51 deg, 30 min. 


Irſt draw the Horizonal-Lige'A B, \and on the Center at C deſcribe che Semi- 
circle A E B, with the Chord of 66 deg:\and from A and B lay down'go deg. 
| unto E; fo mating to 40d es 

| the 


ee re en os 


Cray. X, The Art of Dial LING, 


the former Diagram rake the Subſtle diſtance DM 23 deg. and lay che fame in the 
Dial following from E unco F, and from the Center C through F you ſhall draw 
CF K theSubſtiler Line. Next take the Chord of go deg. and lay it from F borh 
ways upon the Arch, fo ſhall you draw the Guomon Line G H, whereon from C, 
with the Stiles Alcicude betore toun1, 31 deg. 40 win, taken from che Gnomon Line, 
you ſhall make C G and CH. Then sake che whole Line of 6 hours, and with 
the ſame diſtance from G deſcribe an Archae K, and with the like from Þ croſs the 
ſame Arch, and draw the Lines GKand HK, which laſt Line &ars che Meridian ar 
N. Now if you meafare K N on che Houg-lines, you ſhall find ic neer 2 hv. 36 mw... 
as you found in the laſt Diagram. Then take one Hour more, which js 3 bo. 36 win, 
and lay the ſame from K unto. M ; and fo increafing one Hour more, you ſhall have 
the Hour points / and 1; alſoYiminiſhing one Hotrr lefs than*3 bo. 36 min. which is 
1 ho. 36 min. the ſame will reach from K roO, andſo 38 min. from K to P. Now as 
you have divided K H, che very ſame diſtance as is from K towards H, muſt be from 
G towards K ; ſo drawing the Lines from che Center C through thoſe Poins, you 
ſhall have the Hour-lines, as you ſee in the Dial following. 


b\ L DEX TV 


i 
/ 
1 
j 
6G 
. _ 
Bm, * 
| "nz 
£5. - "WW 
1 = 
AT - 2 
i” _—_ 
"» 
1 P " kr 
i ; "_ 


By Calculation, 
eAs the Radins go dep. — — —_ to 
[1 to the Sine of the Stiles & Gnomons Height. 31 d,40 m.— g72013 
Sq ir the T angent of the Diſt. of an Hour from the Su*ft. 94.9 m.- 910701 
Ts the T angent of the Honr- Arch from the Subſtile 4 d. 50m. 
berwixt the 10 4 clock, Lipe, and the Subſt, Line on the Arch ; 893714 


By 


The Artof DIAL Ly N'G. Boox VII 


By this Rule was this Table made; , Equal, Dift. | Hour Arches. 
and by the ſame you may make one for Howrs. | 
any Laticude, and for any Declining | | D. M:| D. M. 


Dial ; and you may by ut e your * YN » Yo® Fl 72 57 
former Work : for if you prick from the 5 65 51 49 30 
Subſtiler Line F the Chord of 4 deg. 50m. 6 Fo Fl 32749 
and draw a Line from the Center, ic will 7 TT -3Y 20q 46 
be the Hour-line of 16 ; and prick the 8. ] 26 yg. |] iv 288 
Chord of 3 deg. 5 min. from the Subſtile, 9 Ty 3 5 
and draw a Line through that Point to Meridian. Sabſftile. 
the Center, and it will be the Hour-line io | 9 9 04 50 
of 9 a clock ; and fo of the reſt, as you Il 1 13 15 
find them in the laſt Column. 12 39 9 ——Y 

Note, That the Heighc of the Stile F' $ I "4" 26 o© 
being equal unto M N in the former Dia- 2 69 9 6 
gram, which is the Chord of 31d. 40 av. 27 WR” 9 78 57 


now becauſe the Plane declines Eaſt, there- — 
fore the Gnomon ſhall dechine Weſt: for ; 
che Dial being ſuch a Proje&ion of the Sphere, wherein all the uſual Lines croſs in the 
Nodus of che Gnomon and thence Uiſperſe themſelves again towards the Plane ; 
therefore that whith is Eaſt in the Sphere, ; © bejexpreſied Weſt on che Plane, and 
contrarily,, as was aid Chup. 2, Theorem 3. Alfo I confider, that howſoever che 
Plane be 11 Eaſt or. Welt, the plafe is becauſe iris a part of the 
Axis of the World, or a'Line Paralltl to jr. Now therefore I rarn-4 Sourh Dial, 
and make him dechac Eaſt, 'and hold che Gnomon namovable, the Weſt fide of the 
Dial wiltapproach neerer ro che Gnomon, as reaſori and ſenſe will require. Likewiſe 
the Hours which are found on the ſame fide of the Meridian or Noon-line with chb 
Subſtile, 'muſt be fer che ſame way with jr from the Noon-lins in the Dial. 

And i you would draw the North "Dial of this Plane, do bur profong thoſe 
Hour lines, and the Subſtile upwards beyond' the Center, and you have che North 
Dial beyand C, or aboveche Horizon] Live A By as the South Dial below it. And 
note, Becanſe che Sun ſers after 8 a'Clotk in Summer, therefore the chece hours nexr 
before and after midnight, -may be left -our-in chis Dial, and all others which muſt 
ſerve in onr Latitude.” P; TOYS 

This isthe moſt ready way to delineate the o 
if a Wall'dechnefromh'the South Eaftwayds/32 
liech ge deg. from hus Pole; 45 in the 32 Azim 

Noxe thys well: Extend the /Compaſies bs 
of rhe Menidian with the Line KH &N, 


face of any Dial. Note, That 
”in; therefore the Plane which 
1c Eaſt Norchward. 

e from K ro;N, the InterſeRtion 
nd to be 245'36 min,' which 


poſuce 


converted} into Degrees , "by ing 15 to\an Hour;, and 4 Minutes 
co a Degree, it makes 39 deg. 9 win... which g win. ſhew me the Difference 
of Can ammo s To of chis Daal.. -, p 

on may a is Diſtance ro the Line of Inclination of Meridians, and/ic will 
give you Dilance before 39 deg, 9 win. -—- n 


Norte, I allow this Countries Longitude to be' 27 4eg. 44 min. at Briſtol, to the 
Eaftward of the Grand Meridian Flowers and Calfs one of che Ifles of Azores, which 
added to 39 deg. g win. ſhews the Longitude of the Country of the Dial co be 66 4. 
$3 min, Eafbward, and Latitude 31 deg. 40 min. which I find by my Globe is in the 
Delarts of Arabia at Afchia necr Soar. 
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= CHxasr, XI, 
How to obſerve the Retlination or Inclination of any Plane. 


Hat Reclination and Inclinacion are, hath beeg ſhewed Chap. 8. and you 
will have it following in a Diagram by it ſelf. 

All Reclining aud Indining Planes have their Baſes or Horizontal 
Diarnerers lying in the Horizontal Diameter of ſome Azimuch ; bur the top of the 
Plane leanerh back from che Zenith gf your; placyaw the Vertical of che Plane (which 
isthe Azimuch cutting the Plane Angles) .ſo*mach as the Reclination hap- 
neth to be : and the Pcoleot the” Platie,on char fderhic Plant incliges toyis funk as much 
below the Horizon, as the topof che Plane is funk below che Zeaith 3. and che oppoſite 


Pole is mountedhag PP 4 ict 5 
rizon, \Z the Zenith, E W'che. Horizontal! Diameter of che 


Lec ESWN be. 
Plane and of th&Eaſb Azimuch, /EO W-a Plaperfior declining but reclining Souch- 
wards fromthe Zenich by the A O 45 #4. and his oppoſite Face imclining to the 
Horizon according'go the OS 5.4; he Pole-of the reclining Face is ac Þ in 
che Meridian C P, which walls ertical of the Plane, and/is clevattd' 45 deg. 
in the Arh.NP, to the A of Reclinarion 7 Q, che- Pole. of the inclining 
Face is depreſſed as much on the otherfide under the , * 1 

To find che Quarciry of che, Recligarion, 2. ſhall draw a Verrical Line on the 


Plane #4 Chap. 3. and theretorapply. « long which may overſhoot che Phne 
cicher" or below ? to char Raler waly midi 
I 


y &mydiameter of = Quadrant, and 
che Degrees, berween Semid: Planib-line, ſhall. be the Degrees of 


Reclination. © Or ſtick up in the Vetrical Line ns of equal, and perpeg- 

dicular, and placing For ſelf eicher above or bflow the Plane, 7. oo calic, 

dire& the Sights of your Quadrant to the” Heads & the ewo Pins, being in atighe 

Line with your eye; and che Plammit ſhall ſhew dit Reclinarion on the Side of the 

Quadrant, and the Inclination, whichis always che Complemenc thereof, on the 
Wo _n 


other. 


_—_— —_— —_—— —_— 


© © , / 
"© #45; Iv. 
'* 4 " uh 


To draw the Hour: Lines in all Declining, Reclining, Inclining Planes. 


F-a Plane (hall dedine from the Prime Vertical, and incline to the Horizon, and 
yet nor lie even wich'the Poles &f the World, it is then called a Declining, In- 
clining Plane. . Of cheſe there be ſeveral ſorts, you may ſee 19 Planes in che 

following Diagram, aid dire&ted how to know them 'in che 25ch Chaps 7: bur 
ſhew the Reclinersin order as they come, viz. the, North Recliner 45 deg. and South 
Incliner falls berween the arid rhe Tropick of &, as the Circle EQ W ; che 
Sourh Recliner 45 deg. and North Indiner, berween che Horizon and che Pole, 
and is regreſented by the Circle E AW. Eaſt and Weſt nm and Incliner 
45 pi may be {cen by the Circle N V'S, the Inclinaction may be Northward 45 deg. 
and declining 45, as the Circle F K C, or the Plane may dedines 45 Weſtward, and 
recline 45 deg. from the Zenith, asthe Cirde CLF. Tf your Iiclination or Reclina- 
tion fall more or leſs, you may ſettheway. Each of Planes have-rwo Faces, the 
upper roward the Zenith, the lower towards the Nadir, wherein baying che, Lacicude 

che Place, and the Declinacion, \with the Inclination of che Plane, you arc farcher 
to confhder whac muſt be found before you can draw the Dial, which will follow in 
order, and is repreſented in this Paktineacal Diagram; only -I will mentioa.che 
Arches and Angles in the hardeſt, whith is x South declinuig Weſt 4 5 deg. and rechi- 
ning from the Zenich 45 Jeg: In fnch you maſt conſider pb 
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* The Arch of the Plane berween the Horizon and Meridian C O or FO. 

' The Arch of the Meridian between the Horizon and the Plane ON or OS. 

. The Angleof Inclination berween the Meridian and the Plane CON or F OS. 
. The Subſtile-diſtance from che Meridian O R or OR. 

. The Height of the _ above _ _ or __ _— PR. 

- The Indinacion of both Meridians or Angles at P. 

.- The [res of the Hour from che Subſtile, Bur firſt we will deſcribe the 
.Diagram. | pe » 4 
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To Deſcribe the D1a GrAM- 


He Deſcription of this Diagram is ſer down at large by that worthy Mathematici« 

an Mr. Edmond Ganter,in the #ſe of bus Seftor,Chap.3. But for this purpoſe it may 
ſuffice, 1f it have the Vertical Circle, che Hour Circles, the Aquator, and the Tro- 
picks firſt drawn in it.z ocher Circles may be ſupplied afrerward, as we ſhall have uſe 
of them ; and rhoſe may be readily drawn, as I have borrowed of hin, in this 
manner, 

Let the outward Circle, repreſenting the Horizon, be drawn and divided into 
four equal parts, with $ N the Meridian, E W che Vertical, and each fourth parr 
into 90 deg. That done, lay a Ruler to the Point $, and cach Degree in che Qua» 
draft E N, and note the Interſe&tions where the Ruler crofſerh the Vertical ; fo ſhall 
the Semidiameref EZ, be divided into other go deg. and from thence the orher Semi- 
diameters may be divided in the ſame ſort ;, choſe may be;numbred with ro, 20, 30, 
from E towards C ; and for yariery, with 16, 20,-30,from C towards W : Bur for 
che Mcridian, the South parc would be beſt numbered" according to the Declination 
from che Equator, and the Norch part according co. the Diſtahce che Pole. 

Then with reſpe& unto the Laticude, which here we ſuppolero be 51 deg. 30 min. 
open 


Ts 
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opeu the Compaſſes unto 38 deg. 30 min. from C roward W, and prick them down 
jn the Meridian from C unto Þ ; fo this Point Þ ſhall repreſent the Pole of the World, 
and chrough ic maſt be drawn all che Hour-circles, 

Having three Points E Þ W, find their Centers, which will fall in the Meridian, 
a, little without the Point S, and draw them in a Circle E ÞP W, which will be the 
Circle of the Hour of 6. 

Through this Center of the Hour of 6 draw an occult Linear length parallel to E 
W, (o this Line ſhall conynge the Centers of all the other Hour-circles : where the 
Circles of the Hour of 6 crofferh this occult Line, chere wall be the Cencers of g and 
3 cheir Hour-circles, 

The diſtance between theſe Centers of 9 and 3, will be equal ro the Semidiamerers 
of the Hour-circles of no and 2 : where theſe two Circles of 10 and 2 ſhall croſs this 
occult Line, there will be the Center of 7 and 5. And again, take with your Com- 
paſſes of che Diameter E W 75 deg, ander W, and turn che Compaſles three times 
over on the occult Line, from the Center of che Hour of 6, and you have the Center 
of the Hours of 1and 11. Again, take 78 deg. from E cowards C, and lay ic both 
ways from the Center of che firſt Hour-circle of 6,.0n the occult Lige, and you have 
the Center of the Hour-circle of 4. So pra&tice for any other Lacitude, 

The Hour-circles being thus drawn, take 51 deg. 36 min, trom C toward W, and 
prick.them down in the South part of che Meridian from C unto A, and bring the 
thilfPoine E A W into a Circle; this Circle ſo drawn ſhall repreſent the Aquator. 

The Tropick of Cancer is 23 deg. 30 win, above the Equator, and 66 deg, 30 win. 
diſtant from the Pole ; and ſo in this Larirude it will crols the South part of the Me- 
ridian at 28 dep. from the Zenith, and che North part of che Meridian I 5 dep. be- 
low che Horizon. - Take therefore 28 deg. from C cowards W, and prick them down 
in the Meridiaty. from C unto D, fo have you che Sourh Interſeftion: Then lay the 
Ruler tothe Point W and 15 deg.. in the Quadraner N W, numbred from N toward 
W, and note where it croſſeth the Meridian ; ſo ſhall you have che North Incerſe&:. 
on. The halfaway berween theſe two Interſe&tions in the Meridian Line is the Center 
of the Tropick of (ncer: Which being cruly drawn, will croſs the Horizon before 
4 in the Morning, and after $ in the Evening, about 40 deg. Northward from E and 
W, accordmg te the riſing and ferting of the Sun ar his cntrance into Cancer. 

The Tropick of Capricorn is 23 deg, 30 min. below the Aquator, and 113 deg. 
30 min. diſtant from the North Pole; ſo chat in chis Latitude ir croflerh the South 
part of the Meridian at 75 deg. from the Zenith, and the North part of che Meridian 
at 62 dep. below che Horizon. Take therefore 75 "4 towards W, and prick them 
down in che Meridian from Z unto W; ſo have you the South Interſe&tion : Then lay 
the Ruler co the Point W, and 62 deg. in the Quadrant N W, numbred from N co- 
wards W, and note where it crofſeth the Meridian, fo ſhall you have che North In- 
ecrſeion : the half way ſhall be the Center, whereon you may deſcribe che Tropick 
of Capricorn vv. Tiwus Tropick will crofs the Horizon after $ in che morning, and be- 
fore 4 in che Eveninz, about 40 deg. Sourhward from E and W, according to che 
riſing and ſetting of the San at his entrance into Capricorn. Now we will proceed to 
draw the Hour-lines in a North Recliner and a South Incliner, and (hew the Height 
of the Stile above the Plane on the Meridian, and a South Recliner, and a North In- 
cliner ; and ſo in order to the reſt. 


— ——————— 
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CHaAr XV. 


How to make « North and South Reclining Dial. 


his Pole in the Meridian, as you may ſce Chap. 14. 
' The Plane of che 14 Chaptey was a North Planc reclining Southward 
45 deg. che Zenith 1s diſtant from the North Pole 38 deg. 30 min. the Complement 
Dddd 3 of 


F: Baſe or Horizontal-line of ſuch a Dial lieth in the Eaſt Azimuth, and 
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d. mw. 
IE as 
45 ©o 
6 30 
d. m 
$1 30 
31 


of the Latitude 51 deg. 30 min. toward the South, and I ſee rhe Reclination is 45 deg. 
more Southward, becauſe I ſee my Plane reclines ſo much that way. I add the Com- 
plement of the Latirude 38 deg. 30 min. and the Reclination 4g deg. together, and I 
ſee then by the ſame the North Pole js elevated 83 deg. 30 min. which 1s the Height 
of the Stile above the Plane on the Meridian 5 which $ z deg. 30 min. taken off the 
Gnomon Line of the Scale, you may proceed and draw the Dial, and lay that on the 
LineW E, and work as you did in the other Dials. 

The oppoſite face to this 1s the South Incliner ; and if you would draw it, do but 
ll: 1 Hour-Lines, as was ſaid in Chap, 13, and you have rhe South Recliner 
below the Horizontal Line W E. 

Note, Had chis Reclinarion been 51 deg. 30 min. and the Complement of the La- 
tirade added to it would have made go deg.chen it would have fallen into the Plane of 
the Aquino&ial, and ſo the Dial wonld have been a Polar Dial, and all che Hours 
would have had equal ſpaces, and the Gnomon would have ſtood perpendicular, 
which are the properties of a Polar Dial, as hath been ſhewed Chap. 5. 
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As for the South reclination, which is $5 deg. which ſubſtra& from the Latitude 
51 deg. 30 min. and you have the height of the Gnomon or Stile above the Plane, 
which by reaſon the Hour-lines will be (o acer togerher, continue chem, and cut them 
off as they may fir your Plane, by leaving out one of the Hours, or more , as you 
will; ſo will you have the Stile a handſom height above the Plane, and rhe Hour- 
cirdes a good diſtance aſunder : Bur for the North Incliner, his Lines and Scile nauſt 
be drawn from the Center of the Plane, although chey do come neer. If the Recli- 
nation had been 31 deg. then you ſhould have ſubſtrated che Reclinarios from the 
Larirude 51 deg, 30 in. and the Remaiuder would have been 20 deg. 30 win, the 
Height of the Stile or Gnomon above the Plane, CHAP. 


Cray,X, The Artof DIALLING, 


Co on > no 


CHaAaAse. XVI. 
How to make an Eaft or Weſt Reclining or Inclining Dial. 


Recliner licth always in che Eaſt Azimuth ; fo the Baſe of an Eaft Recliner 

licth always in the Meridian of the Place : And as all Declining Planes lic 

in ſome Azimuth, and croſs one another in che Zeruch and Nadir, by Chap. 13. So 

theſe Reclining Planes lic in ſome Circle of Poſition, and croſs one another in the 

North and South PÞtints of che Horizon 5 which being conſidered; theſe Eaſt Recli- 

ners, Weſt Incliners, and Welt Recliners, md Eaſt Incliners, ſhall be made as cafily 

4% the former. 

Foe theſe Ealt Recliners be-m very deed Souch Decliners to thoſe that live 9 deg. 

us Narthward or Southward, and have one of thoſe Poles elevated as much as 

{the Complament of our Larnnde; for the Perpendicular or Plumb-lige of thoſe Peo- 
** ple is parallcl ro the Horizontal Dzamerer of our Meridian. 


f S$ it hatch been ſhewn Chap. 1 5. That the Baſe or Horizoutal-line of a South 


EXAMPLE. 


Have an Eeft Plane rechining 45 deg. which I would make a Dial. 
| In the former Diagram T number 45 deg. from E to F, and then lay a Ruler 
from N ro F, and it will cut the Semidiameter Z W in 45 deg. in V. And then draw 
the Arch SV N, which Circle ſhall repreſent the Plane propoſed. 

Then che Arch of the Plane berweea the Horizon and the Sabſtiler Diſtance is re- 
preſenced mn the Diagram by NQ 5 and may be fund by reſolving the Triangle QN 
P, whercin che Angle at Q is known co be Radius, and che Angle at N to be Recli- 
nation, and the Angle at Þ the Latitude: Then work thus. 


As the Radion or Sine of 90 deg, Q- —] 0c 
Is to the Sint of Reclination 45 deg. N — 984948 
So ts the T angent of the Latitude 51 deg. 30 min.PN T009939 
To the Tangent of the Subſtile QN 41 deg. 33 min. 994887 


Or upon Gunter's Ruler, Extend che Compaſſes from the Sine of 90 deg. to the 
Sine of 45 deg. the fame will reach from the Tangent of the Latitude 51 deg. 
30 min. to necr41 drp. 38 win. as before, in the Line of Sines z and ſach is the cubſtifer 
diſtance. 

Secondly, The Height of the Pole above the Plane may be repreſented by the Arch 
PQ , 2nd may be found, by which we have given inthe Triangle QN P : For, 


As the Sine of 90 Q——— —— 1000000 
To the Sine of 511 deg. 30 min, PN ———— 954 
So is the Sine of Reclination 45 deg. N——————— 494 

To the Sine of the Stiles Height 33 deg. 36 min, or Pole my 
the Plane P Q—— - $ — » C FIIIOe 


Exrend the Compaſſes from the Sine of go deg. tothe Sine of 51 deg. 30 min. the 
ſame Extent will reach from the Sine of Reclination 45 deg. to 3 3 deg. 36 min. as be- 
fore, which is the Height of the Stile. 

Thirdly, The Inclinatiov of Meridians (or indeed you may call ic Longirude) is 
here repreſented by the Angle P QN ; for having drawn the Arch of che Meridi 
of the Plane S QN, or let fall a Perpendicalar PQ_, and that from the Pole unto 
che Plane, this Perpendicular (hall be the Meridian of che Plane z ſo that fromQ co 
N is the Diſtance of Inclination of both Meridians, which will be found as before: 


For, 
As 


ok VII, 


— 


At the Sine of 5" drg. 30 min. Þ No ————— 4; 
To the Sine of go deg. Q- ———— — } 000000 
So ts the Sine of the Suiſtiler Diſtance 41 deg. 38 min. 
To the Sint of Inclination of both Meridian —— ——— 971594 
which will be foand to be 58 deg. 40 win. N PQ. 

Extend the Compaſſes from the Sine 51 dep. 30 min. to the Sine of 90; the ſame 
Extent will reach from 41 deg. 3$ min. the Subſtiler Diſtance, to 58 drg. 49 win. and 
ſuch is the Angle PQN of che Inclination, berween the Meridian of che Place-agd 
the proper Mcridian of the Plane : which reſolved into time, dorh make about 3 he. 


54 win. and {0 the Subſtiler muſt be placed neer the Hour of 8 in the morning, 
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For to draw the Hour-lines on the Plane, firſt draw the Horizoncal-line $SN : Then 
take off your Line of Chords with your Compaſles the Chord of 60 deg. from your 
Scale, and ſweep the Semicircle: Then take off your Line of Chords with your Com- 
paſſes the Subſtiler Diſtance, and lay it from N on the Arch to A ; Then draw through 
the Center aud A inthe Arch, the Subſtiler Line, croffing ic in the Center at Righr 
Angles with the Line K F : Then cake off with your Compaſſes the Height of the 
Pole above the Plane, or the Stiles Height 33 deg. 36 min. from the Gnomon Line of 
the Scale, and lay it from the Center of che Dial boch ways from K ro F. Then take 
the whole Line of 6 Hours, and ſweep the two ſmall Arches from K towards G, and 
the like from F coward G: Then draw the Lines K Gand FG : Then extend the 
Compaſſes from G to N, and apply irto the Hour-line, and you ſhall fiad the Incli- 
nation of Meridians to be as before 3 ho. 54 min, Then take 4 bo. 54 min. and lay itto 
O, and the ſame Diſtance from K unto O toward G ; and the like do with 2 be. 


54 min. and 'makEſuch marks on the Line GF and KG as you ſee in the Figure to 
/ draw 


et. 
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draw the Hour-lines by 3 and then take off the Line of Chords 33 deg. 36 min. the 
Sciles Height, and lay from A to B, fo drawing the Hour-lincs, and you have done. 
And chen you may ſec asin a Glaſs che Weſt Recliner, the oppoſite Face, as you were 
ſhew'd before Chap. 1 3. that is, ſtrike the Subſtiler Line, and' all che Hour Lines 

the Center, and the ſame Figures to every Hour —_—_ the Center,which you 
had on the firſt ſide, and ſer che Gnomon upon the Subſtile downwards, to behold 
the Sourh Pole, and you have done both : So have you on the back fide, looking 
through the Paper, che Weſt Recliner and Eaſt Indner, if you draw in the like 
manner, or prick on the back (ide, for 11 in the Eaſt 1 in the Weſt Recliner, and fo 
contrarily of the reſt. 


CHaA*r, XVIL 


How to find the Arches and Angles that ave reqaifite for the making 
of the clin Declining Dial. 


Efore you can intelligently make a Reclining Declining Dial, which is the moſt 

irregular of al, having two Azomalies, viz. Declination and Reclination, 

ou mult be a ws 4s with choſe three Triangles in the Sphere, wherein cer- 

tain TH and Kbgles lis which are needful ro be known. I adviſe you firſt ro draw, 

though ir be bur by aim, an Horizontal Proje&ion of the Sphere, fach as here I haye 

drawn for a South declining Welt 45 deg. and reclining from the Zenith 45 deg. in 

the Laticude of 51 deg. 30 win. which ſhall be our Example. The ſame alſo is ſhewed 

in the Fundamencal Diagram; only I ſhew you this, to let you know, there is feve- 
ral waysto the Wood behdes one. 
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In this Figure the Arch F L @& ische Plane, Z L the Reclination theteof, F E'the Baſe 
or Horizontal Line of the Plane,and X n the Vertical of the Planegcurtcing itright at 
and cutting the Pole thereof at H: for ns the Pole of Plane ereted wpon F B ; but 
the Pole of the Reclined Plane F LE is H n & ; or $-1 is the Declinatiori of the Plane, 
P H'm the Metidian of the Planey cutting the North Pole ar P, the Plate at Righe 
Angles at R, and the Polethereof at H. jo, 

In the firſt Triangle FN Q you have given Þ N 45 deg. the Complemint” of the 
Planes: Reclimation 'N, the Right Angle of our Meridian with our Horizon F, the 
Complemenr of Reclination 45 deg." whereby you atay find F O che Oblique 'Aſcers- 
fion, or the Arch of the Plane berween che Horizon and our Meridian, that is,” how 
many Degrees the Noon-line ſhall lic above the Horizontal-line. Alſo you may find 
NO the Perpendicular Alcirude of che Noon-line, or che Incligation of the Noon- 
line of the Dial to the Horizon, which taken out of 5x dep. 30 win. remains the 
Arch of the Meridian berweey the Pole and/thePlane. Bur note, That when this 
Altitude of the Noon-line N O is equal to N Þ the Elevation of rhe Pole, chen is the 
ſecond Trianglo P R-Otquice loſt irr. the Point P, and che Plane becometh they'#De- 
clining XquinoRual Plane: Alſo you'may find che Augle as, O, called che Angle of 
Inclination bety/cen the Meridian and the Plane. In the ſecond Triangle O R Þ you 
have given O as before, R the Right Angle of che Plane with his Meridian, O 
Pofition Latirude, that is, the Latitude of the Place wherein the Reclining 
ORLEQ ſhall be a Circle of Pofrrion 3 this is given if you ſubſtrat NO, 
ricnde of the N6on-lme, as before, ont of the Latitnde', and hence may be 
O R the Declination' of the Gnomon or Sabſtilet Diſtance, or Diſtance of che Meri- 
dian 'of che Plane from the Meridian of the Place; R Þ the Elevarion of che Pole 
above the Plane, in rhe Planes own Mcridjanor Scles Height $P the Angle, be- 
rween the Meridian of the Plane, *and the Metidian of che Place. This Angte is 
called che Difference of Longirad®, becauſe it ſhews how far the Places are UNarit 
from usin Longicude ; wherein this Dial (hall be a DireRt Dial, withour Detling- 
tion, having his Gnomon in the Nqpn= y the Place, and ſhews alſo how many 


Degrees of che Plane comes berw eridians. Let thisbe well obſerved by 
Learners. Pd 
Hence may be fo you will, Z Hz. You havegiven Þ Z 
the Complemenc Latirude, Z nplegmoar- tg. Plancs Reclination, 
Z che Supplement of lages Decli "W 
Alſo Gas may He four H e Comp lemepe is pie Era of the 
FA Lopgicu 'H,. whoſe ure 15R L, the 
1arizof the 


Pole above che Plahe, the 
Arch of the Plang berwetn che Meridiari ;of Plan or Sabſtil& and che Vertical 
Line of che Plang; ghe Complgmentghereet isK F, the Subſtiles Diſtance from che 
Horizontal Ligebf the Plane k. V4! Td 

_ Aich and Angle 1s given-2n4 may ber” the Problems of Spherical 
Triangles, as ez burwewall buſineſs, 

Firſt find ghe Arch of the Plane b&ween che Horizon and a i FO. 


/ %. 
eMs Sint. of gb N—- — +— 1000c00 
Tothe Sine 0 for the Zenith F Þ. "EF - 934948 
Ss us the Co-tangtnt of Declination 45 N E—=>————————1o0Qgg00 
Toth Cong FOE 1 6———_——————n— 948 
taken out of go, theft gemains for F O 54. 44. which is che Arch of che Plane be- 
eween the Rlorizon and Meridian”... Le” 


Compaſſes rom 90 to lthne Eaterit will reach from the Co- 


tangent 45, i 35. 16, asbefore, by the Ruler. | 
Secondly, 'Yþe next to figghis che Arch of the Meridian berween the Pole and the 
Plane ; bur we Work fndir chus, # 
As the on g0—= — A 1000000 
To the Sint F 0 54. 44 ———<—— 991194 
Ss us the Sine of the &t £4.25 HK 934948 
To the Sine of the Side deg. | ONT 976142 * 
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On, Ex Eee 1 Fom he Sn of 44 90 deg ke Seo 534 and 443 the 
ſane Exren the Sing of 45 deg, p92 g7-26D 16 NO, which Subſtrated 
Ge SAL OR: $t deg. $o min. qinnins th Ar Oy io berween the 
Pole and the Plane OP "4 

Thirdly, Now you LI che, Angle N O F, which will beROP, which is 
called the Angle of Inclinarion berween the Meridian and. the Plane, chus;: 


As the Sine of FO 54. 44 — - co88o5 
To the Radins or Sint of 90 —————L000--- 

$6 is the Sine of the Side FN gg — ————— 94948 
To the Sine of the eAngle R OP 6a, Q+-—+—-= 993753 


Extend che Compaſſes from; the; Sine of 90, $6.che;Sine of $4444 ; che fame Ex- 
rent will reach from che Sie of 45, wito 60, as betore-found, the Angle of Incling- 
tion berween the Meridjans and che Plane. 

Fourbly, The nexz.co be found is che Sabſtile Diſt or the Merida of 
Plane from che Meridian of che Place. * 


As the Sine of the Angle t R go0= agus bo 1000000 
. To the Ci-fine of the Angle a0 JO, Drennn— —— 969997 
- $0 is the Side of the Tangent PO 16. I —— — 946412 


To the Tangent of the Subſtile O'R 8 deg, 17 min.- - 916309) 


And thus extend che Com oc had tte.» el dt -..44 30 deg. 

the ſame Diſtance will reach from the Tar : 

ſtile from the Meridian 8 deg. 12 mvin. | 
Fifthly, Next find the q of <> S 


As the Sine of 90 deg. AR 
To the Sine of hus Oppoſite PO I 
So is the Sine of the Angle at ff 


To the Sine of the Stiles Height 


Sixthly, Now 
the Meridian of 


As the 
1: the Sine of 90 dep. 


foes 
= t min. 


CS 
Right Apgle 
Angles atthe Pole bevcen the pop 
into a Table : Ty 1 


9, 14. 
Smbſtiler 3 deg. 50 min. 
a Ado 2 3 che ſame Extent 


! 
, L 3.9 - - The 


Extend the Com 
no 12. 6.9 Fg fo. TEN 
TTY 


* - - 
 RW—_  ——  — 
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The Art of D ta'PrYNG, Boot VH 
The Arch of thePlane berweek the Horizon arffthe Meridian F O 54 deg. 
The Arch 6f the Meridian berween the Hori? and Ne BON 1 te 
The Augle of Trittintion betwetu the Meridian id the Plane, F O N 60. 
The Subſtile Diſtance from the Meridian O R'VMep. 14 win. l 
The Heighe of the Scile above thePlmePR 14 dep. i min. | 
The Inclinarton of boch Metidians or Angle at Þ 31 deg. 1 win. 
The Difftercnce of the Hour from the Subſtile 3 deg. 50 min. 


ALAS LAKES 4 = 


C Hr 4 s. "XVII, 
How to draw the Reclining Declining Dial. 


Ote, Yoa have got che three principal Arches for the drawing the Hours. 

N 7. The Arev6f the Plane beeween the Horizon, and che Meridian 
$906: 44 min, R — 

2. The Sabſtile Diſtance from che Meridian of the Place OR 8 4.17 m. 

2}. The Height of the Pole above che, Plage of Stiles Height PR 144.1. 

Hows draw the Souch declining Welt a5 Gp gutiegioing from che Zenich.4 5 «, 

is chys. "Firſt draw the Horizor me 5 with. your Compaſles take off che Scale 

and Ivine of Chords the Ratlitis 6b dep; and ſweep the Cixde FO RP c; then rake 


«of 2665 


. + 4% * % . W 
F 5 4 9 þ "o F 4 d , F* - 
3" ,b1 1H HQ dy Pol 1; 2g 


oe Es | ng ty | a 
off the ſame Line of Chords 54 "£44 ”in. the Ard ofthe Plane betiudtn the ori: 


zon-aidl che Meridian, and lay ir Fon the Archro O ; Then cake off your Line 


of 


Gpar,XIX. The Art of Dirg ua we. 


Chords $8 deg, 17 min. the Subſtile Diſtance, it from QcaR; from 
( chter draw the Subſtile Line CG ; chen hos 27K Quadrand go ;thefom 


Line of Chords, and lay ic both ways Eon Rto M and N, and draw that obſcure + 
Line; then take 'off the Poles Height above .che Plane or Stiles Heighr: 1.4 deg, 1 win; : 


from the Gnomon Line of the Scale, andday ir boch ways from Co K; and then 
with your Compalſes take off your Scale the whole Line of 6 Hours, and from K:co- 
ward G, and from I roward G, ſtrike the rwo {mall Arches ;, then draw the Lines 
KG and I G; thei extend the "Compaſſes from G to the Meridian Line ac L,, and 


apply thar Diſtance to your Scale and Hoar-line, and you will find it co be 20. 4,a, - 
whi 


is the Inclination of Meridians or Angle at Þ, as before : Then lay that Diſtance 
from L toward G, and take (as befdre directed in Chap. 17.) one Hour leſs, and lay 
it off in the ſame manner from G toward K, and from I coward G; and the like do 
with 3 ho. 4 mix. antil you have pyg,all $&6 Hours on che Line from G co K, and 


from I oo G: Then draw the H zoarding to your Plane, whether it be a 
Triangle, or Circle, or wp EE the Ti "when lay off che Height of your 
Stile 14 deg. 1 win aw ET & the Line of Oh i. wh draw ic from 
the Center, and cut ro your Pla ”\ _— - yo Ag as you may ſee in 


iadis _ ar, i. | 
_ bugh the Yencer,' as you may 
outh t Decliner 45 deg. 
dnceAlraw on Pager tlhs before, and the 
bile, and the Stife q ſtand upon che 
gheſt p: of the St}! Av wards the 


che Figure, and your 
bur to continne the 
ſee, and you have 


and Reclining fr the Zenith 454 mat ”& 
— over te , and the 
Subſtile upr1 And ler] 3 


tothe Horizon is 


North Po " ari hrndrs K 101510 t Weſt Re- 
cliner, on the fide pur” 2 'acloc i Mot x, and and fo put IT, and 
for 3 pur 1 {o contrary all 7 (Work, you 
have the and jrhe So he Now Nec fv: and North 


Fay draw SS hk dre wenin the firſt, Yn the ſame 


C4 Foe Site > - y 
[1 "<= s "_ Fx L 
oo, : — A ol 
"of o 
FR 


zal. 


How nd frtthe rhe) — Reclining Decl; 
Ou have the Chyp. 1 dewm | (ja and Weſt Rgfining Dials are to 
bemade ; art by che Figure Ih Ehbep. 18, how << our ro be Circles 
of Poſition, as you. may {gy BC RE 2. 
will ſhew you how all recliving.Dialtt-g Mced to Eaſt or Welt Recliners, 


for ſome Laticude or other ; and fo ear diflance found by the Merhod of 


(hb 

The Ciecles of Poſiri ition, as hare been ſhewed, do all croſs one anocher in the North 
and Sotth Points of the Meridian ; Now the Point O, where the Plane 
cuts our Meridian, draw a new Horizon, as OB Qc and chen ſball you ſee your 
Planc in that Horizon to be. a very Gargle of, Poſiri 

Bur __ we _ gotren into a new Latitude OP, alle before C hay ie _ 
tion Laticade z an we ha hers e reclinerh 
in our Laticude ZF Fred, [tag rs Redlinarion for I OL A 

ay In the making of Ei Dial cherefore you ſhall forger your own TIS ne 

and the Plaucs Reclination in your Horizon ; adwick this new Latiende and R 
cion make the Dial after the manner of che Eaſt Recliner, Chap. 17/ not led 
Declination at all :+ for the Baſe of chis Plane is now fallen inco the Horizontal Line 
the Mcridian ; and his Declinarion being a Quadrant, 'he is become a Regular Plane, 
and neither has Declination nor Reclination ſhall much erouble you. 


How to of prmn/m your Noon-line trom the Horizontal or Vertical Lin of the Plane; yor 
have foun 


Ecee'3 Note, 


- 


The Art of Di x 1x 6, Boox VIL 


Note, Your new Latitude is PO 16 4, 14 mv. chen you know your Plane is the 60 d. 
Azimuth from the Axis, becauſe POR is 60 dey. as before 90 eg. farther from che 
ſaid Azimuth you haye che Pole of che Plane, and cherefore is the Meridian of my 
Plane,” and ſhall make the Subſtile of my Dial OPR 3 deg. 1 min. his Diſtance from 
the Meridian of che Place in that ino&tial, and is therefore che Difference of Lon- 
girude, as before. ; 

Then have you the Side Þ R the Height of the Stile 14 deg. 1 min. or Elevation of 
the Gnomon, as before: Likewiſe have yau OR the Declination or Subſhle Diſtance 
from the Meridian 8 deg. 17 vin. as before, and you may proceed co draw che Dial 
in like manner as you have been directed in Chap. 16. _ 


— 


'C'x a». XX, 
Ts draw the Proper Hours of any Declining Dial. 


much ſpoken of. | bh %, 
1 The Meridian of che Plane, which is the proper Meridian of char Country 


= declining Plane, wherher it recline ox not, hach cwo great Meridians 


to whoſe Horizon the Plane liech 


2 The Meridian of che Place, which is the Meridian of our Councry in which wi 


ſer up this Declining Plane, to ſhew the Hours 3 and o cither of cheſe 
Dials may be conformed. 


How todraw the Hours of our Country on ſuch a Plane, is the harder work, be- 


cauſe 


Cnrar,XXI, Thedri of Dia ii ing, 


cauſe the Plane is irregular co var Hotizon : yer I ſuppoſe Lhave made the way very 
cafie in the former Chapcers, Bur co draw the Hours of the Coanery to which the 
Plane belongs, is moſt eafic ; for if you rake che Subſtiler for rhe Noon-line, and the 
Elevarion ot the Pole above the Playe for che Latitude, you may make this Dial in all 
points like the Vertical Dial, after che Precepe of Chap. 8. 


of Longtude founFin\(h-p. 12. & 
#! che ſagfor the exceſs above, 360 is the 
he Df decline Weſt, ſabfttrR rhe ſaid 
ziralle of your Place, and the Difference is 


Livgitude of your place happens to be leſs than 
the Diffexsuce df Long) : Before you dubſtraR che 


Difference* of Longirude. Note, The Fl rig of the Pole above the: Plane, or 
Stiles Heighe, i the Latingdt of the Plate inquired "> | 

Example. The Declining it Che dhe # Perrical P nthe Lon- 
gitude of 66 deg,,46 win. Þn the Plarts © neer Boar: and eclining re- 
clining Plane ot 18, & 1g. is parallel c$ che Horizon &, choſe that fail in Lon- 
girude 357 deg 41 and North Laticude $4 deg. that is, as he Terreſtrial Globes 
and Maps ſhew me, berweet Boneviſta, one of the Cape Verd Iſldhdf,.and Barbadoer, 


the Longitude quired : bac whftr 


A \ = v 
” ” - — 
C x 4 ». -XXIL 


How to find the Arches and Angles which are requifite in a North 
Dechner Rechper, and « South Dechner —_—_ 


TI Could not pals by this Example of the North Recliner Decliner, and South In- 
I cliger Declner, alchough it 1s fhewedl im the Fundameural, Diagram ; bur ic 
may be too obſcure, and harder to be by che Indaſtrious PraQtirio- 

ner there ; therefore I would adviſe hing ro draw a Scheme of the Dial, as was ſhewed 
Chap. 15, & 18. or draw the Fundamencal Diagram+in Paper, and with a ſmall 
Needle prick the Hous-lines, Horizon, and Meridians, &Aquinocbal, and the Tro- 
picks; and thep you have a Figure ready to- be ſtamped with a licdde Charcoal-duſt 
as often as you have occaſion : Qr if you apprehend your Work in any manner, che 
Figure following, or the like, may ſerve your.cuxny wo ſhew che Angles you are 
ro. find, and for the making'of your Dial. I ſhall be in this, and refer 
you to Chap. EO my | 

The Circle ESWN is our Horizon, as befortz NS our Meridian, F LC the 
Plane, Z L the Reclination chercof, F.C. che Baſe or Horizoncal Line of che Plancy 
EN che Verrical of the Plane, cutting it right at L, and curutty the Pole thereof at 
H: for Ns the Pole of a Plane cret upon Þ C; bur che Polfof the Redlining Plane 
> ies peek gene eerie incing abs Shaq, a. P50: cad 

Now you fee your thice Tr joyning in thi viz. 2 
O R P rectangled atS and  TTREG> at Z, 

Ic is true, That the two firſt may do the Work, and ſo we will be bricf, Obſerve, 
you are to find as followerh. | 

7. The between the Horizon and che Plane F O. 
2, The of che Meridian berween the Horizon and the Plane SO. 


3. 


The Art of 'DiAaLLiN 6. Bbbxvil; 


3. The Arch of the Meridian berween the Pole and the PlaneP O. 
' 4. The Angle of Inclination berween the Meridian and the Plane FO $. 
5, The Angle of Inclination berween both Meridians O Þ R, 
6. The Subſtile Diſtance from che Meridian O R. 
7. The Height of the Stile above the Plane PR. 


q 


\\ | 


(LL - hs J « IL 
% 


1, To find the Arch of the Meridian'berween'the Horizon and the Plane, i is thus: 


As the Sine of 90 at S————————-I000000 
To the Sine of Reclinatien at F 4g ——_—— et ———————— 984948 x 
So ts the Co-tangent of Declination F $45 —— 100000 + 
To the Complement Tangent of F O 35 deg. 16 mii ——— 94948 
: i. 457: ; ; 


Or thus: Extend the Compaſles frem the Sire of 90, to the Fine of '45 ; the fame 
| Extent will reach from che Tangenr of 45 deg. tothe-Sine of '35 dry. 1.6 win. as be- 
fore ; which ſubſtraed from goueg. remains 54 deg. 44 min; the Arch of the 
Plane berween the Horizon and Meridias F O. ''* O88 10 nk 
2. To find the Ardv of che Meridian between the Pole and the Plane, firſt fiad 


the Arch of che Meridian berween the Horizon and the Plane $O thus, 


To the Sine of the, Arch of the Plane betwten the mate 1 aÞd 
PlaneF O 54.44 Bd DORM ION IDs!" 991194 
80 is the Tangent of Reclination at F* q5 —————— 4 000090 


To the T angent of the Arch of the Meridian between the Horizon . 
and Plant SO 39 diy. 14 win, ————— > 991194 | 


Orthus: Extend the Compaſies from the Sine of 90, to the Sine of 54 deg; 44 5 
che ſame Exrent will reach from the Tangent of 45 dex. to che Tangant of HD 39d. 
1.4 win. by che Tables found before: which 39 Yep. 14 min. taken out of go deg. 


chere 


Arrof Diab rbe,. 


a ot —_— 


Oar. XXII. The 


chere remains 50 deg. 46 win, the Arch of rhe Meridian between the Zenith and the 
Plane OZ ; which being added TWafthit Com ' the Latirade Z P, there will 

be 89 deg. 16 win. for the Arch of the berween che Pole and the Plane PO. 
* 3. Forthe da her wenn Media adi Pa FDSS$ZOL, ir is 


. As the Sine of the Arch F © 54 dep. 44 wine ——————— g9! 7 


To the Radins ow Sine of 99 - >" Hb a aac 
Sq is the Sine of the Declination enm———— 


To the Sine of the Angle at O = O— & 9937 


Or, by Gwnter*s-Rull, Exttad rhe « from Tn 64h 
co the Sine of go wkgithe fame Extent will from the ol arg. O 


Sine of 60 deg. ©, the Alngle berween He diets and the Play 
4 Before ve liidebe Incliftianons of or the Diſtence of Tour 
rude ar Angle ar, we will = ol R.”. | 


As the Sine of the 4 
To the Coſt if 


Extend the es from the Sine of Se ro. che Sine of 30 deg. the ſame 
Extent will a—_ he Tangenr of 89 deg..16 win. to o the Tangent of che Subſtile 
88 deg, 32 


$. Now yok che Inzlination chock Meridian, or Di 


Angle acP, it is ghus. Fors N 
As the Sine of ths Arch WO by leg. 16 my Sr 999996 
Lab ags oor 


So is the Sm ler Dice O K.88 beg? 
' Tothe Anglewf tnadion, 
Fae” o— La 


Which converrgFame 
gree wall —_— 


your Scale. 
6. For G__ 


At 7% 
To 


the y F_ Pole abor 


what 
ners Redliners Indinens, you IE 
Inclining Dials, and how-ro fin 
ne nog Now we will 
wth mr HE ore Wont yore 
"OS &U'F+ £8 10 nm P? 
f {7 ot! Ft ' 3 _ FER®; 
ad 27 «2 1: a Our} 3b i ih 
ov % ao 3% 195 Fr xi were 2 


+ 51d; 
- a ” 


—— 
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C:H'4 r. XXUI. 
How ts dravy the Declining Inclining Dial. 


$ was ſaid Chap. 18. the three principal Arches for drawing the Hour-ſines 

, 10 a South ning Weſt a inclining tothe Hoxizon, and 2 North Recli- 

ner Decliner, as before, or Sourh Baſt Incliner, or Norch Weſt Recliner, are 
cheſethjt&” . 

:. The Arch of che Plade berween the Horizon and Meridian $4 deg. 44 F O. 

\2» The Subfile Dilancy Gram chadieridies of che Place BBg 32 OR. 

3- The Height of the Pole abovethe Plane, or Seiles Height 60 wey, P R. 

' Andfo follow the Dire&tions of Chap. 19-and draw the Dial as you fee. Tn whar 
ſhape ſecver the Plane is, che Hours and Subſtilero your Plane, and ler che 
Griomon or Stile upright on che Subſtile Line z and ſo have you the lower Face 
rages Weſt Inctiner co Ha ty Recliner che like North Face, and de- 


clining 45 deg. as befarc, and your 
py 5 ar South Welt ps to the Horizon of thoſe thac 
mo 


Land 1n.che Souh Sea at Torts viſta Declere:, in Longicude 297, 
and Sol Lond 68, : 60, necr the Sraights of CMage/lanicnm. 


F -_ f* $773 (14 21m 
W th m7 » "219 ow 


And cog 462: 4x away 1 YV 
NE s Eaſt ind Recliver will -be- parallel, x0 Tſe, bor 
Wn in Lo Jet = Lqritadidfach Gades, welt Glove ſhewy-me, 


_ 


and I have 
And obſerve, This. he. horn dry 45D! e of Longitude, as before, 
bews ther the Sail and comes to rhe widian, or 12 2 Clock wich us ar Brifel, 
5 he. 55 min. before it doth with choſe Inhabitancs in the Sourh Sea, as before : And 
on the contrary, the Sun is riſen'6r on the Meridian with the Cofſacks to the Eaſtward 
of " the like cime as che Sun riſes with bs hears with thoſe of Terre Viſta 
Sea : So that nn ee Dial. the Line of Indlination of 


Kc ians on your Scale is, as likewiſe 


now the like in tee in hg, v1: 


NY » 


Cnuae.XXIV. The Artof D1a L ENG. 


Cua?r XXIV, 
How to know the ſeveral ſorts of Djals in the Fundamental Diags an; 


to which they are Parallels, and may be known by their Horizontal and 
Perpendicular Lines, of ſach as know the Lacirude of che Place, and the 
Circles of che Sphere. 

1. An &quinoCtial Plane, parallel to the EquinoRial, which paſſeth through the 
Points of Eaſt and Weſt, being right co the Meridian, but inclining to:che Horizon, 
with an Angle cqual co the Complement of che Latitude; this here 1s repreſented by 
EOW . 


2. A PolarPlane, parallel to the Hour of 6, . which paſſerh through che Pole and 
Points of Eaſt and Weſt, being right to che Aquino@al and Meridian, but incli- 
nmg to the Horizon, with an Angle equal co the Laticude; this is here repreſeated by 
EPW. 

3. A Meridian Plane, parallel to che Meridian che [Circle of the Hour of 12, 
which paſlech through che Zenith, che Pole, and 'the Points of Souch and North, 
_— right te the Horizon , and the Prime Vertical ; chis is here repreſented by 
SZN. . 


S.. - n Horizontal Plane, parallel to the Horizon, here repreſented by che ourward 
ucie E SWN. 


T- ſeveral ſorts of Planes take theix denomination from choſe Great Circles 


> ” 


G3 
C/ 


AW 
i © 
0 ; of 


l 


7 $. 'A-South and North ere& dire& Dial, parallel co the Prime Vertical Circle,which 
paſſech through the Zenich, and che Poincs of Eaſt and Weſt in the Horizon, and 
Frfrf is 


 — 


7 


md 
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is right co the Horizon and Meridian z that is, makes Right Angles with them both : 
this is repreſented by EZW. + « y 

6. A Souch Declining Plane Eaſtward 3s repreſented by B D. 

7. A Spur cliner and North Recliner. is repreſented by EQ W. 

8. TheSourh REMMer and North Tndliner is repreſented By E A W. 

9. A Meridian Plane, which is the Eaſt and Weſt Incliners and Recliners, and 
from the Zenich parallel ro any Grear,Circle which paſlech chrough the Points of 
South and North, being right to the Prime Vertical, bur inclining co che Horizon ; 
this.15 repreſented by SV N. 

10. A declining, reclining, inclining Plane, which is parallel co any Greac Circle 
which is tight ro none of che former Circles, bur declining from che-Prime Verrical, 
reclining from the Zenith, inclining to the Horizon and Meridian, and all the Hour 
Citcles ; chis may here be repreſented either by F LC.or F K C, or any ſuch Grear 
Circle#which pals neicher through che South and North, nor Eaſt and Weſt Poines, 
northrough the Zenith nor the Pole. 

Each of choſe Planes, except che Horizontal, and South inclining 23 deg. hath rwo 
Faces whereon Hour-lines may be drawn ; and fo there are 19 Planes in all. The 
Meridian Plane you ſee hath one Face co the Eaſt, and the other ro the Weſt: Re- 
member, thact it is an Eaſt and Weſt Dial. The other Vercical Planes have one to 
the Souch, another to the North 3 and the reſt, one ro the Zenith, and another to the 
Nadir. Whar is ſaid of che one, may be underſtood of the other, 


»# FL © \ A 


How other Circles of the Sphere befides the £Meridians may be projetted 
upon Dials. 


». 


He ProfeRion of ſome' 6ther Circles 'of the Spherg"beRides che Meridians 

(though. * nor neceflary for finding the Hours, yer) may be boch an Or- 

mM. nahentto- Dial, and afctul alſo for finding the Meridian, and placing the 

=_ - ies hc \ficuacion, if \c'bemade"gpori a tnovable Body, fs ſhall hereafter be 
lhnewed, . ot) | | | . 

The'Cjrcles firrdſt ro be projected inalt-Dials for thoſe parpoſes are, cheXquator 


with fils' Tropicks ; *and” orlier; his Parlllds, which may be avcounced” Patallels of 
Declinatih;\ asthey paſs chrg gh © Os, 4s efery 5/@r"19 of Dcdinacion : 
Or Parallels of che Signs, 3 they pals rhrough fuch Deg ego Decinacion eSan 
_ when h>.cncrech'3ned any Sign, | ar avy notable” Degree-thereoPy, byBaral- 


-of 10n 


» 2s 


the Circles of the Sphere, leaving you to Uevile others which I'conld have ſhewn, 


FEM 


CHAP 
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CH 4 x. XXVI. = 
How to deſcribe on any Dial ole Fe Acimuths and Anat 


Rom any Point of che Gnomon raken at: hifnre ler fall <Derpendiedle 
F che Subſtile ; char Perpendicular ſhall. beparr of che Axis of the ik 
ſhall be reputed Radius 'ro the Horizon'of your Plane: - The top” ofthis 
Radius in the Gnomon is called Nod, becauſe there you mult ſer a Knot or 
Buccon, or elſe cur there a Notch in the Gnomon, to, give ſhade ; orcut off che Gno- 


mon in the place of the Nodwe, Sr: the end cad may gi the ſhadow for thoſe Linea- 
ments. Let not your Nodweſtand too high rub en the Lngunna for too great a part of che 
for 


Planes day ; nor ler it ſtand too low, : will run coo cloſe 
rogerher : a mean muſt be choſen. 

Art the foor of this Radius rake your Center/ and deſcribe; a / of the Plane, T,gpichs and 
and divide it into equal and from the Center draw Lifie#through thoſe o:her Circles of 
Degrees infinitely, that is,. ſo far/as your Dial\Plane will ed Fans eſe Lines ſhall be Peciiaation is 
jg of the Horizon of he Plane, and ſhall be numbretl from his Meridian ep 
or ile po 

Divide any of theſe Azimuth Lines i inco Degrees, by Tangents agrecble ro che — 
ſaid Radius ; and having made a prick at every Degree, | ane rem or every of cheſe pricks calculated and 
you ſhall draw parallel Circles, which ſhall be Almicanrars or Parallels of Alcirude, draws by belp 
ro be nambred inwards ; fo thac at the Center be 90 for the/Zenith, and from - of « Scate of 
Center outwards you ſhall number $6, 70, 66, until you come "within 10 jor 5 deg. ————_— 
of the Horizon ; for the Plane is coo narrow to receive us\own Horizon, br the Pa- 


rallel acer, if the Nodus have any comperent Alcirude. \X ' oF 
C x 4a ». XXVII wa 
How to deal with thoſe Planes where the Pole is bur of fl Elevation, 
how 54 enlarge the Stile therevf. 


ſtinAly ſevered, unleſs the Center of che Nial-be placed our of þ 
you make} in | Chapter 1. Now to inlarge « x ale; in fuch 
are rwo Lines or Scales in the large + Polar ar” Tahg 
Lines of ewo ſeveral Radius's, | Near dhem need rn, -) he leſſer of 
them marked +, as you may ſee in the Second Book, Chap. 3. The herec 
ſhall here ſhew you. 
In Chapter 18. of —— « ng Plane | New pple O's Sough, 
Weſtward 45 deg. and. reclines, from. Zebirh4s deg uppoſe” if wer re- 
quired to | 3 that Scile and, Dial. p ; 7 mont 
Firſt you ſhall find. char chere js given che Atth,of the Plave ditweer the Neo 
and the Meridia, 144g 44.min; Secondly, The Subſtiler Diſtance frodti the 
dian' co tlie Subſtile is 8 deg: 17 Thy Te Hehr at th Pl rg 
_— 14 deg. 1 win. Fourchly, | w "Theſe bein ad; man 
tans is 31 deg. I $#in. as you may *= Thele 
tas proceed in he delinentign. of wee dvr 
Firft wich'your Compaſſes take gr; our © Scale Chord: of 60 deg. Fatty 
the Center C {weep the Arch H. DD, <8 CH the: Horizoncal Line , 


Gi. Planes whoſe Stiles or Glomons lie \#k cannot have their Hons lines di- 


Then from Hes off the forrryl þ before found, upon this Atchy of 4 
viz; Firſt; HL 54d * the. Axch-of: be. Plane berweek the 46d 
che Mcridian. Then FOLK 8 deg. 17 min. for the Diſtance of che Subſtile Fr: 


Fift 2 the 


hich is 14 yp 1 main. for, | 
'and draw he od CE Kor e Stile or Axis. 


| {Polar L | d prick it down 
olar Line marked #« the Diſtance of chree Hours, and Pr 
nt eaprm—p ae bs chen from this Point I rake wich your Compaſs c 
neereſt diſtance to the Line of che Scile, 2nd wich that diftance draw ine I 4-- 
rallcl co the Stile, and chis will be the Line of che Scile inlarged. L 
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Firſt you muſt confiderche Tridinarion of the Michdiane, whith 36. this Exariple is 
314. I in which reduc nv, 3h, ne 3 Olly 
an | w 'ma 4 | TT LEF .: . . $ 
the Hours, afrer chis manger. g's L {Rn You ifeAtiou in plaging 
| | Now 
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Now according to this Table, rake che diſtance of theſe + - 
Hour-lines farſt. ou of, your larger Polar Line-»þ, and 
prick them down in the Line F BA, from the Poine B 
cowards F and A. * Thas the Line. of 11 maſt be {ec 
4 min. fram the Subſtile B cowards'F 4 the Line of I 
muſt be ſer 1 bo, 4 win. from che Subſtile B roward F z 


the Line of XII muſt be ſer 2 $0, 4 wi. from Browards 

F. Ando on the other fide of: che Subſtile, the Line of  };. 

III muſt be fer 56 win. from che Paine B toward A 4 the % 

Line of III muſt be ſec 1 49.56 mins fram B coward A. 1 4 

And ſo you muſt do cill you have fer down allcheHour- | It 

lines upon the Line F BA, raking them our of the larger | Subſble 

Polar Line upon your Scale, | "I MI 
Having thus ſer. down the' Howr-lines in the Line / Ol 

F B A, you muſt ſcr them alſo. the Line O EG, taking | |. vi 

their Diſtances off, from yourlefler Polar Lint m4. as be- 0 \ IE: 13 1 

fore you did from the larger Polar Line, &- prot By ib Io: 

the Table to dire yon, as þofore. WS 2 Moons 2 2212] 20 
And thus having made marks for the Hoar-lines in both Tangent»lints, y6 


maſt draw the Hour-lines chzxough cheſe Mazks;, and ſo ſhaping your Dial iito 2 

Triangle, Square, or Circle, as your Plane will beſt allow, manber che Hut- ries 

with cheir proper Figures, and {o finiſh your Dial; as the: Scheme willdire& yon 

berrer than many wor | b art; 
<: 


th WU AO IT 


Y 
_— 4 


Another Example, How to Inlarge the Stile int « Suethi Dial, vecliwihy* © 
TT deg. from the Zenith Noyehward, OOO OS 


07: 0G 
QA 


T HE $6: of Unonion iy chil Baple 
of the World,” as you T_T 
{ M= Din only terlines frotrthe Zryith 3'4 


} qi 
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you need only ſubſtra& che Reclination-from the Larirude of che Pole ; which being 
51 deg.'30 min; the Reclination-4y deg. ſubſtrated our of ic, chere remains 6 deg, 
30 ein. for the Height of che Srile. | 

This Dial hach no Declination, and cherefore the Subſtile muſt be che Meridian- 
line ; 'draw that Lite therefore firſt abour che middle of the Plane, and then with a 
Chord'of 60 deg. deſcribe a ſhort Arch R Þ, and from R prick off 6 deg. 30 min. 
according to the Height of che Stile before-found, and thereby draw the prickr Line 
C Þ from the Cencer C, repreſenting the lefſer Stile of che Plane, 

Now make choice of ſome fic place the Sabſtiler Line, a3 B, and there croſs 

che Meridian at Right Angles with the Line F BA: Then cake from off your larger 
Polar Scale + che diſtance of 3 Hours, and /prick- it from Broq. Then take che 
neereſt diſtance from' chis Point q, "tothe Line of the Stile or Axis, and therewith 
draw a Line el co the Scile, and this ſhall-be che Line of the' Stile inlarged. 
Then take the diſtance bf 3 Hours off from your leſſer Scale marked” a, and wich 
that diſtance draw'a blind Line parallel co che Meridian or Subſtile, and mark where 
it crofſech che Line'of che Stile Inlarged, which 'is in che Poine'VY* + Then rake the 
neereſt diſtance from this Poine. PF, to the former-Polar Line FB A, and fo draw 
the Line O E G parallel ch through the Pointe Y* + This ſhall be your lefler 
Palar Line. [4912 "021:1Þ, 
- - Now to ſer off the Hour-lines upon theſe rwo Lines,firſt rake with your Compaſſes 
the diſtance of 'one Hour off from your « Polar Scale, and prick ir boch ways from 
che Point Broward A and F: Likewiſe do che-ſame for 2, 3,and 4 Hours, and prick 
chem down in the Line F BA. 

Thea rake the diſtances of cach Hour alſo off from the leſſer Polar Scale =, and 
prick them down from E on boch ſides the Meridian Line, 1in the Line OEG. Then 
draw through theſe Poigrs the yeNues by ghiew ſeveral marks, as you may ſee in 
the Figare, and par che s of che Hours thereanto;z ſo your Dial will be 
find id.che Figure. © Anda you wellunderftand this,: youray do the like 
in #hy ocher Dial which hall -nced iblagging. \1 xc. k 


—— 


dS i SER ET - 
| \ ' | | | | | | 
Hem ho make « Vertical Dial upon the Cieling of a Floor within Doors, ' 
| \ where the Direlt Beams of the Sos ever come, 

| E | | 


: 


' 


ll uſe of che Vertical or Horizoneal 
i677 be” curned upſide/ down, ahd 
in the Air without doors. 
-glaſs; as brood 4s a Groar, or 
ich will ſec ir {dE level being 
uſe;of rhe Nodyw in the Gno- 
he Glaſs or Wager, ſhall (hew 


| j 
would adviſe -—_ firſt $0 find 
| 


| | 
rely Nod or place of the Glaſs; 

upon the Floor at Noon, is rhe Metiduan- 
 appn it, you may prolong it/as far 


of from he Glaſs ro che Cicling of the 
he Glaſs being fixed at D - Now 
(Cicling, which ſhall be repreſcared boch 
2 erect, Herpentoogar -wD C: 

RN ; EXTen Gehs to the Ngri- 
Iborger 'Meridiangyrill 


an | upon £ 
ON EIEET KO 4anothe 
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another holding the Side of a Quadranr, ſhall find che Thred and Plummet to fall 
direAly upon the Complement of the Latirade, which in this Example is 38 deg. 
30-min, and that is the Incerſe&ion of the Agquinotial. Then raiſe che; Perpendicn - 
lar, x DA; take 2 Chord of 60deg. and from A ſweep the Arch at Þ, and from 
P lay down the Laticade 51 deg. 30 win.to q, and draw the Line A D. 


Q }7I8 
Thea ler fall a Perpendicylar from E; 8 CE FG HE; wehich is the Equmottial 
Line ; and fo likewiſe draw a Parllel = to che Meridiag of | 2700p fa D& Now 
note, That che Hours muſt be-drawn a} the Horizontal Dials are, |------ 
Then draw a Line ParalleÞro the &quinbþtial, as K O, at what diſtan 
convenient; on che Cicling of the Room, which ler be here 3s hes, a3 
may meaſare by che Scale, "for the pl Ci 
Room, you muſt meaſure Ko 
Aquinoctaal Line isfrom C to E,'a 
likewiſe on'the Parallel from K;. co 
tranſport on the Cieling. | 


Here 1 have made the Table. 
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So by this Table you ſhall find the Diſtance CE, which is from 12 to 1 in the 
afcernoon,' or x1 in the morning, to be 17 Inchesz which you may, prick npon the 
Cicling, Likewiſe K Lon the Parallel, berween 12, x1, and 1, will be found to be 
27 Inches 7. parts of an Inch in 10 parts ; which Hout-line mark our upon the Ciel- 
ing. Then draw a raight Line chrough choſe cwo Points L and E; this Line conti- 
nued ſhall be che firſt Hour from che Meridian, which is 11 in the ntvraing, or 1 in 
the afternoon : So dofor all the reſt of che Hours. 

Now by this you may know how far the Center is wichout the Window ; meaſure 
it, and you will find it 31 7. Inches from A to B, and from B to C 52 Inches, and 
from C to K 50 Inches, as before. --I hope now I have given the Pra&ticioner content, 
in making this ſo caſic to. be underſtood, although I may be condemned by others. 

I will give you one- Example more, to find the Meridian Line on che Cieling, 
which is chis. Fit a plain ſmooth. Beard, about a Foot ſquare, to lie level from the 
Sole of the Window inwards ; ched necr che outward edge thereof make a Center in 
che Board, in the very place of Nap, or & lictle under it: Then by Chap. 3. get the 
Meridian Line from the Glaſs on the Board; after you have drawn the Line on the 
Board upon the Center, deſcribe 'as much of '2 Circle as you may with the Semidia- 
meter of your Quadrant, which Gircle ſhall be Horizon ; chen from the Meridian you 
may with your Degrees on the Quadrant graduate your Horizon into Degrees of Azi- 
murhs both ways as far as\ you can. | 

Next you may deviſe co make your Q ſtand firm and upright upon one of 
his Araight Sides, which I yill call his for this time ; and that you may thus do, 
take a ſhoxt ſpace of a Ruler\or Tranſom, and ſaw in one fide of it a Notch perpendi- 
cularly, in which Notch you'may ſtick faſt or wedge the heel of che toe of your ay 
draat, in ſuch fort as his Foot may come cloſe co the Board, and the other Tri r 
Side or Leg may ſtand Jerparnnter upon it. Let the Foot be round, and with 
your Compaſſes ſtrike a Circle round it : when you have ficted the Diamerer of the 
Foot on the Meridian Line on the Board, draw a Circle round the Glaſs, chat fo you 
may ſer the edge of the Circle according as you may have need, for to lay off che Suns 
Alcicude at every Hour. Now to find the Meridian on che Cielmg, you may make 2 
Table for the Suns Alcicude every Hour of the Day, in this manner as here 1s for the 
Latitude 51 deg. 30 wvin. and placerche Foors Diameter dixetly on the Meridian of 
the Board, and clevate the Quadragr\co the Tropick of Capricorn, which in this Laci- 
rude is 15 deg- \ | 


_—— 
M——— 
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P T able for the 


Sine, far all fo Homrs 
of the Day, for the LatituZh of 5 « deg. 30 min. . | | 
| Gembinl. | Taurns. | eAvies. | Piſces. | Aquari. | _ 
| Hows. | Cancer frog Virgs. | Libre. Fiery Sapitts | Or. 
12 {63 o[j5s 45150 5153 30127, ©j48 18]15 © 
it -1159 43156. 341 45 12136 58525 40f17 6]13 53 
to 2153 45150: 55143 12432 37121 yili3 38110 30 
9 3145 42143, 6136 of26 7115s 58] 8 1z] 5 15 
8, 4]136 411434 13]27 31118 $] 8. 33] 1 r5| 
. 7..:5127 7124 $6118 is] 9 7] © 6 | | 
6 6|18 mwhr5 40} 9 of 0p * 
$...74 9.321 4.59 | | it 37 
4 1 TL 33 ERS MIY X _— V) BST ax 4<O 


Lee a ſtander onche Glaſs a Thred, apd cxtend che ocher part ſtraight 6n co 
the Cicling, che touching only che Plane of che rant, and making no 
Angle with ir, bucheld - and\where the Thred thus extended touches che 
Cieling, make Point ; che Quadrant unmov'd, cleyared to 62 deg. of Altitude, 
and extend the Line, and make anocher Poinc as befoxe 5 and berween choſe two 
Pozats draw a ſtraight Line, and that ſhall 'be your Meridian, and ſhall be long 


cnough 


Crap XAX. - Ee. AſeaNc. 


enough for your ale. Wig do +4 pe 38 deg, 30 wis. and hold: the 
Thred to the > on' the C and'where he touches mark ; and croſs the 
Meridian at A be the : 


ney-piece, and 
lines over 
Extend che Thred from any Hour-h 


eye io 
inſtant where the uj 
Wall, or any 

line paſs fn Teo 


KeobogS. '"< 
= 1» bios oibepboad lobe ; and 19 ever jt "if 
it be Tm | 
; & - 
_ 7 A. | + 

Globe, with. Zae Ping about of 4 4 "EI 
Diametin-fiaod:\ * 1 al, will wane che aid of a Magnerti- 
DS RENE RE ona 
uh oz e er £ ron c 

Day Natural. oy 


- You may fee the F 
fee the ew Poles, an he Be 


"Then DiaZ 8G.” oor Vil 


Abllto divide che Citrumferene in- 15. a. 6; Sos”, pe 
n ea 12 FOPe? as our few. 3) wok (+. 44 % a MF 
POE ot 744? DIES ne a 
che ARTE e Compaſſes ſo. * ad . 
Tr \ F, and rept | 
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How t4 make # Direlt North Dial GR Bont is ib 2A 
rude 356 and Longitude” $7 pr bee nga 

« Dal-omade lane DEED ns che 3 dy oben 

u ” Ra Lot of he Eq da ad tha 


ropick of C 11:3. Degrees of rhe 
EAT TIED of us in 
em refore muſt che Srile or Gnomon 


| ard 1 th Face. - So likewiſc as 
chr tel Dual che afteraoon agate on-che Eaſt £de-the Dial Plane, _ 


the 


c 
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the morning Hours on the Weſt fide ; ſo in their North Dials they will ſtand con- 
trarily, by reaſon the Sun caſts a Shadow (as the Plane muſt ſtand there) in he 
morming to the Welt-fide, and in rhe afternoon to the Eaſt: So you ſee the Plane 1s 
only curncd to face che San, If yga do bur.conceive in your atind how. the. Sun 


# - 's 
# 

- o 

; 

A 

— ww - 
" ” 
% & . 
, . . ## 
. 


caſts his. ſhadow, you may as cafily make all forts of Dials on the Sorith fide of the 
AquinoRtial, as on the North fide : bur chat the People chere have neither Order, Po- 
licy, Religion, nor Underſtanding in Mathemarical Arts or Sciences. The Africans ac 
> an.as þ wa Hope are of a ſwarthy dark colour, and made black by daubing them- 
felves with Greaſe and Charcoal z; they are ſo wedded to ſuperſtition, char ſome adore 
the Devil in the form of a bloody others a Ram, a Goat, a Leopard, a Bar, 
an Owl, 2 Soake, or Dog, to whom ceremeniouſly kneel and bow. So much 
for «Ethiopia, and for Dials for chem ; only you fee the tnanner, and char the former 
Rules ſerve for any Laticade. - 
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| C'H A x. XXXII, 
How to find the Time of the Night by the Moms ſhining upon « Sun Did). 


Aving the Age of che Moon by the Epat; as for Example, the gh. day of 
Auguſt 1665. che Ej $45 to which add 9 rhe day of che Month, and 6 
the Months from Marek, tnakes 38 ; from ic (ubſtraſt 2g « whole Moon, 

with 12 ho, 44 mis. which mu aply #1 remaining 9 by 4, makes 36; chat divide by 

5, and you have 7 bo, and 12 in; Fithe odd Unite, and 24 win, for che half day, or 
12 hours added togerher, be4.3 or the Moon being Souch. +» 

Now having the MofcethingzoghoSouthy che former way, add this Sourhing 
of the Moon and the Wadbw ot yBe-Mifon ubenthe Dial cogerher, and chat is che 
ceime of che Ni | : wh takedaly the overplus. 

Abe de old, Or thus done will be 9 days and an 


Ss. at 5b.3om. half at ni halKan hour chercunco, as 
ODi.3 © ;j:ismorde 


nf 
rt; ht 


add ; put cicher wa ve neer enough 


wat. 
Wa... De |_ 
ar A of * walezd 4 Silver 
: f. 
Bl Ul Thred or Silk 
laſs, or other Veſ- 
f\ put chis Thred 


& 20d ric , akitaip t& lictle as you can with 


the knots, Pht Ys. Thegd over your FThulnb; whete you! feel rhe Pulſe brat, upon 

the lower Joynt tvuqa{be3-rlieu ſirrch or youlane,, and hold ic fo thar the in- 

fide of your Thumb | 1 Hold-y6ur Hand fo over the Bowl, that 

che Ring may hang as ncerthe mnt wl as you can gueſs: and you (hall fee 

that the beating of your Pulſe(holding your Hand a while as ſtill as you can) will 

þ give 2 motion to the Ring, it (wing crols the Bowl by Degrees more and 
more, till ac laſt ic will beat agajaſt«rite Sides rhereof. 

Now mark when it begins to 2ad cell cheſtrokes as you would do a Clock ; 


for it will ſtrike what Hour of 2x <bean it is, and then leave oft ſtriking, and 
ſwinging alſo by degrees: Which been approved of by the experience and judg- 


ment. of many. 
A Good Obſervation. 


E may take notice, That there isno Dial can (hew the exaRt rime, without 
che kt + Sans Semidiamerer, which in a ſti& acceprarion js rrue. 
But hereto Mr. Well hath anſwered in page 85. of his At of ' Shrdows, where faich 
he, Becanſe the Shadow of the Center it hindered by the Stile, the Shadow of th: Huur- 
line proceeds from the Limb, which always precedeth the Center one nite of time, an- 

ſmerable to 1 5 minntes the Semidianieter of the Sun : which to allow in the Height of the 

Stile were erroneous ; but there may be allaywance in the Hour-line, detrafting from the 
trae eAquinetial Diſt mce of every Hour or \ 5 degries, 1 5 minutes. Bur 1will gono 
farcher with this SubjeR, "ro par the Learners in doubr of the trac Hour ; for his is 
as netr a_way which I have ſhewed you, any proj upon Dial Planes. You 
may fee 4'Geomerrical Pigure of ic in my Problems of the Sphere, 


Cm 4% 
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C Ka». * XEXIVA 
How to Paint the Dials which you night." 


* Lehough T never faw any man Make a Dial, nor paint one, but what I 
| per, and guilded my ſelf ; 38 you may (ce the Piece 3n che Tidle, on, which 
2K I made 26 Dials, and put inche ; Gnomons or Ste into the Freelta: 

with Lead, and guilded them with all che Figftes, and on the dbe drew che qui- 
noRtial Circle, the Ecliprick, che Tropicks, and Polar Circles, and the 24 Meridians, 
with ſuch Conſtellations in che North nd Sour} ere, and Stars, in ſuch'Co- 
lours as was fic co ſer our the Dial, with Pole Dials, | Globe Dials, Chup.. 32. _- 


43 4 |» H 
To Paint 4nd Finiſh the Dials, ready wb fet up in their Places. -- 
Or to faſten the Gnomon to the __ HG Wood or Freeſtone, you muſt 
7 


F have a ſmall chin Chiſel, or Googe, or as4s fic for the Stile, be ic round 
as 2 Rod of Iron,or a piece of Braſs, let in with a Fobr an inch and. half, or mor , 
as you will; and in & Wood make ſuch lucle as and Wnyth 
of - om: the-Sule ; and if it comes thorow: ro dlinch ic on the other fidegithen 
it 15 talt, 4 ' *F 

Tf ic is in Freeſtone, your Dial drawn firſt in Paper, lay ic upon the P —— 
ſhould be ; chen car our che Subſtile-lige as wrer, its, breadth} as you can, 
leave ſo much 2s will juſt hold it togerher. The Paper laid as before on the Pla 
a Black-lead Penfil, or ſuch like, draw che SabſGle/Lior where 36 Rood in the L 
and with a ſmall Chifel make ſach Mortiſes in/thx Line 25 are anaſwerable co -the 
Foot of the Stilez and crook his Foot, and putic into its place , wick a ſmall Ladteand 
ſome Lead melred, pur the Scile perpendicular with the Plane, and pour im the Lead 
into the Morciſeungl it is full z aud when it is cold, chen wich a blunt Chiſel har- 
den che Lead in one Inch fide of the Stile or Gnomon : And if the Morriſe ſhould 
be roo wide, or brokeny and not evemenough wirtr che Plane, theiywer ſom Flower 
of Alabaſter, as you rtmay have it fiefor chat purpolt ar any Maſons, aid as ſoon as 'cis 
wet make a Plaſter, ſo ſmooih it, abd fornad i aan and plain with che Plane ; 
it is preſently dry, Now have you the Stile or Gnomon as faſt as if ir grew there. 

To Paint chem, you mult firſt Prime them The Prime is made chus. & 

o 


quantity of Bole Armoniack aud Red Lead, well ground cogerher wich Lip- 
ſeed Oyl, and well rubb'd in with-a Bruſh or Penfil znco the z thacde! 
dry, for the ourfde Colour, it is White Lead or Ceraſe well ground togerher w) 
Linſeed Oyl. How to know the. beſt. Buy che, Whice Lead, and grind it. to a 
Powder, and es on Ver ROI auld ler ic dry 7; the 
it is for your ul. | 
For the Hour Lincs a Vermillion, and a Red Lead, well grognd together 
wich Linſced Oyl, wich a ſmall quantixy of Dylef Spike, or Trxpentiag thac will 
dure, and make che Lines ſhine, + wy 6. 
For a Gold Border, Rub che. Boxder well wich. che whice Ceraſe Paine z be ſure is 
be very thick in che Border : Then with Blew.,Smalcs {trew very thick the Border. 
while ic 15 ep eager wheu it is dry, wing chat which is logle off, and fave'it in a Pa» 


per ; and for che reſt chat clings, ir 1 | | 
Red Lead again as Whice, of Yel- 


Take Red Lead and White Lead, and as 
low Oket, well ground with Oyle of 90 or T me; chis/18/ch& Sife: Then 
draw with chart the Figure you would have in Gold, and\when it is ſo dry that ic 
will not come off on your Fingers by a flight touch, lay on the Gold 3 and when it 
is thorowly dry, wing it off, | | 

How to make a good Black, toſhadow ot make Figures. Grind well with Linſeed 
Oyl Lanrblack, with ſome Vadgruly and chat is.a firm Black. The like you my 
do with all ocher Colours, as you fancy for ſuch Work. i | 


A 
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A Receips for Red Ink. 
Pin Serep one Mey worrh of Brazccl Waod all night ins Piſs or Urin - then 


ic well an in icz.thenbruiſc two penny-worth of Cochineel, and boil 
ic and put in ic the bigneſs of a Hens Egg of Roch Allom, chac brings ic to a cglyur, 


and then it is for your turn; ,- .., +» £ 

a: Krieg Heryors' cry with Oil, and it will laſt; and chenM! che 
| How to cleanſe « Pilture. 

Tl Abe blew Srialts, temper it in Warer, and. tab che PiQture with ir, and afcer 


wipe jtwith a Linnen Cloth, which Cloth ſhould be dipp'd in Beer, -or ocher- 
wiſe with a dry Cloth, and it us lean. | "Pp | 
To cledpſe a Gold Border. © | 
We% it wich Beer, and dry ic, and: then cleanſe ic with Linſced Oyl. 
Maſticons 1s a fine Yellow, gronnd with ſome Oyl of ate or Tarpewine. 


«Bice is a good Blew Colouring, 'ro begronnd with Linſeed Oy] aud Red Lead. 
And Spaniſh Brown will make a laſting Colour for Courſe Work. 


& To grind Gold ts Write and Paint. 
ff as many Leaves of Gold '#s you-pleaſe, Honey three or four drops; mix and 


grind cheſe, and keep ic 1n ſome Bone Veſſel, If you will wrice with ic, add" 
ſome Gum-warter, and ic will be Excellenc. 


Some "Uſes of the following Tables of Logarichmes, 
Sines, and Tangents. 


— 


> ——  —— 


| Mongſt the many admirable ways that have been from time co time invented 
for propagating che Arrs Mathematical, and _ thiac of 7 rigenemetry, 

arithmes, invenced by che Righe Honourable the Lord Napier, Baron of 
Marchefton, may challenge che priority, and che Tables of Artificial Sines and Tan- 
gents, compoſed by Mr. Fdennd Gunter of Aſtronomy in Greſham-(ollege 
London ; for that they expedite the Arithmerical Work in moſt Queſtions ; Mink, 
cation being performed by Ages, and Divifion by SubſtraRion, the Square Root 
extracted by Biparention, and the Cabique Root by Triparricion : So chat by help of 
theſe Numbers, and the aforeſaid Sinet and Tangent, more may be performed in the 
ſpace of an Hour, than by Natural Numbers or by Vulgar Acichmerick can be in fix. 
Now of what frequent uſe the DoRrine of Tri both Plajn and Spherical, is in 
Aſtronomy ( for the Reſolution of which che Tables following- chiefly ſerve ) ler che 
precedene Work teftifie. And as Mr. Neaten in his Mathematical Inflitstions, or 111 
the lame form as Mr. Vincent Wing in his Herwonicon Ca'efte, are theſe Tables follow- 
ing: And therefore Lthink it nbr amiſs here in this place ro inſert ſome few Propofici- 
ons, to ſhew cheUlſeof the Cann and Tables of Sine and Tangents following, 


PROBL.-I1. _ . 
How to find the Logarithmes of any Numbcr #nder 10g0. 


Very Page in-the Table of —_ is divided into 2t Columns ; che fitſt of 
which Columns, having che N at the kiead thereof, are all Nambers ſuc- 


_ cetfively continued from x to 1000 7 So that to find the Logarithmes of any Num- 


r, 


GrprX3XIV. Thedrr Qin G «61 


ber, is no more bur to find the Number 4 in the firſt — dives 3a and in the ſecond Co- 
I:mn you ſhall have che Lo jews apras OP 


Example. Let the Number g the. Loga- 
vob thereof, in He Table o TT "i = Rs oe _ Fat 
Letter N,.I find os nets py > Column find 
phos which ts apa Fat > mage 
Eaten under } 1999 28 the TTY! be Ht es» of 
Aiken dr i 2h fig tad odt mor or Ji Nnizac bricft buf I 
ee idco be kden | Thar before e arithme muſbJd-gtactd: 


Clara eriſtick 3 viz, If the Number conf bg ons Figure, as-all Numbers un - 
der 10, then the Cl . 
Numbers between» 10 and 100, then te 
s, three Figures, asall. Nu 

z and it che Number canilt af 
Charateriftick muft be 3. In bri 
fiſt of an Unir leſs chan 


ſerving chis Rule, Fe ba 


#, the 
TER 
56 is"2.7041 5 tgand the Log 


> 44K 41) .hie0 


ge eres Ge; , 


{PROBL, 1 re "61H: 
"A Logarithme beins viven, to thei! oath (tp 
T4 g given, to flu ir 


former Obſervation ; the Charatttri 
the Abſolute Number confiſteth. * 

Example. Let the Logarithaee given be Ts 3 now” deconkt the Charateri- 
ſlick is 2, I know by is the Abſahace Numbet v* and therefore 
may be found in the ſecond. Cohammof* IR Ws cop 
chereof, againſt! which I find 146, which is the 2 E Number nec 
Logarithme of 2.164353. | A WA 


longing, by tht 
wmber of Places 


PROB L. Ul. | | 
Hep to find the Logerithme of 4 Number that confifteth of four Places, 


You maſt find thechree firſt Figures of che given Number in thefirſt Column, as 
b__ and ſeek the laſt Figure thereof che great Figures in che head of the 
e; and in the common. Area or meeting of-theſe rwo Lines 1s the Logarithwe you 


- if before i add Charadteriſtick. 
\ Example Ler-i: be wat L pap fad or ce $7453 IL find 5 cu ad oe the 


Figures, in the Eft Column, and. 5 the If of the 
Table; chen down from in the head af che T Gees come agaillh 574 
5a. deli Cunt thr Vid Tg9ug, fry before hich Charadte- 
riſtick, which 1s 3.759390, and = 


PROBL. IV. 


POE TY Rt i 


Any Number of 


Admir ic + rrnnint ov w find che Sine of he Sie of 27 24min. I turn to the Sines in 
the Table, and inthe z chen inthe firſt Cdluma (under 
M) Ifind 24, and ot gOr Spe the Sie yore bbs for tlic 
Tangent of 21 deg. 24 min. Bur fu find the Sine or Tan- 

ſm -. . 35 min. Took for 5 deg. CE I beg, and the 
Ts check hand ; and all — are found in the foot of the Table, 
and TED of che laſt Column coward » as in —— che Sine of 
56 deg. 35 min. is 9 931524, and the Pens 186590. 


PROBL,; 


EZ IA FIT N G.Boox VI 
"IM Fay IF Wa PROBL- V. 74 
| 7 a ie Tape gr's fete Dre ; and Minter anſwer thereants. 


, Llovk forthe Number in the Table of Sines, 
and "therefore is the Sine thereof, As: admir 


Lib, Kleg. 1, 
The fretting Age Sa and ſtealing _ 
And the ſwift Year op look-grin'd nd Hes Ot 


Quid non Jonga Je 7 quid men canſariels Anni 7 


CANON 


TRIANGULORUM 


LOGARTTHMICUS. 


A TABLE of ARTIFICIAL SINEs and 
TANGENTs toevery Degreeand Minute 
of the QUAL RANT 


The Common Radins being 10,000000, 


By Capt. SAMUEL STuRAY, 


The Deſcription of che TRIANGLE, 


LitLPS repreſent the Tenith, Pole, and Sun, LP being 38 deg. 30 min. 
Sn PS =z the Suns Deslination 
eg. and the Complement of the Suns LS god _ 

he Angle at Z ſhut ſhew the Acimath,, and haPr 
the Day from the Meridian : Then if tt inthe na 5.4 
pendicar ZR, we (ball reduce yn Triangle into two Reftangled 
Triangles LRP and LRS: If from S to LP we let down a Perpendicular 
S M, we ſball reduce the ſune LPS into two other Triangles, «@ SML 
and SMP Reflangled at M. whatſoever is ſaid of any of theſe Triang les, 

the ſame holdeth for all other T, riangles in the like Caſes, 


—— 


London, Printed by E, Cotes, Anno Dom, 1669, 
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e Sine | 


Canon Tpaygulonun Logarathmicus. 


= 4 


MD —C 4 


Degree ©- 


| 


=] 


0|0.000000 
6.463726 
Ah 764756 
6.940348 
7.065786 
7.162696] 


Cg-ſine LLEL Coop | 
10,09009000 10, 090000 &. b 


9.99999916-463726]13-5 36274 
9.99999Y6-784756| 13235444 
9.99999 6-9409847113,05 53 
9.99999917-065786]12,9342 14 


9.99999917-162696[12,837304 


7.241877 
7.308824 
7.366316 
7.417968 
7.464726 


7.5051 18 
7.542906 
7.577668 
7.609853 
7.639816] 


_ 
Own eawv aj ow» » 


——— 
7 


ww 
+ ww 


is 


21|7.785943 


4018.065776 
=o ne has 


16 
17 
18 
19 
20 


7.6678 44l 
7.69417? 
7.718977 
7.742477 
7.764754 


227.806 
23 1.825451] 
2417.843934 


20 17.861662 


26 1.878695 
2717.895085 
2$17.910879 
2917.926119 
30917.940842 
3117.955082 
3217.968$70} 
3317-982 233 
3417-995 198 
3518.0077877 


9.99993 


9 
F298 79 
— co_—___ 


12.758122 
I2,691175 


7.241878 
7.308825 
[7.366817 
7.417970 
7-463737 


gh 


OT7a7> 1%. —_ 


9.999999 
9.999999 
9.99999 

9.999999 
9.999998! 
9.999998 [7- 


9.999997 
9.999997 


v3 
7. AT I2,305521 
7.719003[12.281997 


9.999995 
9.999994 
9.99999317-742484112.257516 


[2.35238 


42141) 


—— Degree 7. 


—_— 


Sige | Ce-fine (Tangenty Co-tang, |M 


99993475 241 921 
999932[5.249102 
g-99992918.25616z 
9/9999 37(Þ.263115 
9.999925|8.25 9976 


EETILEIL 
$.249933 
25 6094 
26 3042 
.269891 


- 


[11.758079 62 


t1.750898|59 
11,743835|58 
18,736885 15 
11.730044f5 


$.,276614 


9.99992218.276691 


3$.2$89773\9.9999181|8.289356 
+296 207 9.999915 $.296292 
+3025 419.999 318. 302634 
.30$79419-99991013.30888 4 


283243 9.999920 8.283323 


t1.723309}55 


11.716677 
[1.7I6144 
11.,763708 
17,697 366 
11.691116 


j4 
53 
FA 
» 
50 


-321027{(9,999905j58.331122 
,329616]19,99990208. 327114 
-33292419-99989918.333025 
-33875319-99989713.338856 


314954 9-999907[8.315046|11.68495 449 


11.6738 78 48 
11,672886147 
[1.666975] 46 
11-661144|45 


| -344504[97 1999094: 344610 
8.350180[9.999891,;$.350289 
8.355783] 9.99988818.355895 
$. 361315|9.99988518.361430 


| 


1.655 299 44 
11.649711]43 
11.644105}43 
I1.633570141 
11.63310F 40 


9. | 3:9999991250 64763 
9.99999217.785 951 
| 9-999991 17-806145 
9.999999[7.825 460 
9.99998917.843944 
9-999985}7.361674 


I2.21404% 
[2.193845 
12,17454C 
12,146056 
12, Et 


: 


| 8. 36677719-999882[8, 366325 
$.37217119.999899|$.37349: 
$.37749919-99937618.377622 
$.382762|9.99987318.382889 
8.387962 [9.9998701[8. 388092 
s. 39310119. 9. 999367 $, 18393234] 


[1.627708] 39 
11.622378| 38 
1.617111} 37 
11.611908 36 


11,606766] 35 


9985[7.92644|1 


$.398179[9., 999864 $.398315 
8.403199[9.999861 [8.403338 


| 8. 413068[9.9993854[8:413213 
 $.417919|9.999851 [8.418063 


s. 49816119.99985818.408304|[11.591696 


11.601685[34 
II.596662[33 
32 
31 
30 


11,586787 
[1.581932 


FLoaadoo 


I2.031111 
13.017747 
I2.004781 
11998191 


»955109 


9999900 799521] 


$.422717|19.9998 4818.4: 2869 
$.437462]9.9998441$.427618 
$.432156[9.9998411$.432315 
3.436800|9.999933818.436g62 
$.441394|19-9998 34 


11.577131]29 
11.572382] 28 
Ii.567685}27 
ti.563038}26 


$.441560}br.558440}25 
$3 


3618.020021 
3713.031919 
381]8.043501 
3918.054781 


11.97485 6 
11.968055 
11.956473 
11.945 181 
11.934194 


9.999976| "g 010044 
9.99997518.031945 
9.99997318-043527 
9.99997218.05 4809 
9.99997118 065306 


+4461 
45061 
$.4550 


$.445 94\[9.9985 3115 
3.450440 


bt +5 53990124 
as $4938723 
tx, 544930122 


8.459481] 1254051921 
8.463349} !1F.536151]20 


41[8.076500] 9.999969[8-076531[11.923469) [8.467935 11.531828]19 
42|8.086965| 9.999968 [8&-086g 11,913903 $.472263 I1.527546118 
4318.097183| 9.999966[8.09721 41 +902783 t1.5233071[17 
44; 8.107167] 9.99996418.157203[11.892797 I1.519108116 
45]8.116926| 9.999963 8.1 16963111.8839 37 NL! Ly 
126471; 9.999961 If, la&gio(1, 893 Li.$1labyp[14 
718-135810| 9499999 9{8.135851 11:$64:9 11.5067y0[1; 
4313.144953] 9-99995818.144996 £1.855004 t.q027o7[1, 
918.153907| 9.999956\b. 153 95201 .346048) 1.498708|1, 
$018, 162631] 9.99995 418 362737 LL, j41.$37273 Il., 47331! 
yi[8.171280| 9.99995 $-172328| 1.1-$38672). +$0897% Y -999774|8.509200|i1,,gyofoo] 9g 
218.179713] 9.9999501[3.1797631[11.8290237] |8.51:367] 9.999769[$.513098[11.4536g02] 8 
.187985| 9.999948 18:188036[11.91196; $.516961]}11.483039] 7 
$413.196102] 9.999946(8:196156}11.80 38 99876118.520790[11.479310] 6 
F518- "204070 "9-999944|$\204126111,795874| 8.5 243431999975 613.5 24586}11.475414] 5 
56]8.211895] 9.999943[8.21195 3|11.788047] |8.5 2$102[9-99975318.5 28349 [11.471651] 4 
$718-219581] 9.999940[8.219641|11.780359] |8.5318:8]9.999748[38.5 3209051 1.467910] 3 
$$18.227134] 9-999938[8.227195|11.772805] [8.5355 23|9-99974418-535779|11-464321] 2 
$918.234557] 9-999936[8.234621|11,765379| |8.539186|9.99974018.539447]1 1.460553] 7 

6018.241855} 9.99993418.241921]11,758679] [3.5 4:81919.999735[8-543084[11.4 56916 
Co-ſine | Sine | Co-tang,| Tangent, | M 


[Ml Co-fine | Sine | Co-tang | Tangent 


pr 


_Degree B8. 
EEO —_— 
— — _ — 

— 


—_—_ —— 


[Deg 41.» 2, 


Ml vine | Co-ſine (Tangene] C o-tang. | 


i118. "_ 


o[3.54:331919.999735 [8.5 439% 4 
9.9997 3118. 546691 
3. 999736) 8.550268 
9.999733 


ls. $538 17 
8.557336 


| 


9.999717 


11.4546916 
11.45 3309 
11.44973% 
[1.446183 


[1.442664 
9. 99971318. $608,7]11,43917% 


9.999708 
9.99970} 


9.9996941(3 


8.464291 
$.567727 
$.571137 
+5745 20 
9-99963913.577877 


9.999699 


11435709 


[1.432272 
11.428863 
11,425450 


Canon T riangulorum Logarithmicus, 


| Sine | 


$8. .71880c| 
$.721204 
$-723595 
$.724972 
$.728336 


$.733027 
«735354 
«737667 
$.739969 


[1,423123 


$.742:55 


$.7 30688 9. 


Degree 3. ? 
60 


C o- ſine fTangenc| Co 0 tang. | 

9-999404|8.719396|11.:$0604| 

9.99939818.721806|:11.278194159 
9-99939119.724254[11.275796 [5 

9.9993341$.726588[11.273412157 
9.99937818.,725395 9111.27 1041156 
3, +731 317]! 11,265683155 
[$.733663[11.266337 $4 
$.735996[11.264004 57 
9.999350[3.735317|11,261683 _ 
9.99934313-740626|11.,25937415; 


9.999371 


9.999364 
9.999357 


18. 99446 
584193] 
y $.5$7469 
1413.5 90721 
1518.5 93948 
1618.597152 
17]8.600332 
18]18.603488 
1918.606622 

018.609734 


9.99967518.587795 


9.99965515.551208 
9. 999680j{3.584514 


9.99967018.591051 
3. 9.99966 5 5,5494283 


11-41579 
11.415 4% 


6 
11.412205 


11,408949 
11,405717 


$.744536 
$.746801 

+145 955 
$.751297 
$.75 3528 


9.999660|8.597492 
9.999655 [8.600977 
9.99965018.6038 38 
9.999645 [3.606978 
9.999640[8.610094 


11.402508 
[1.399323 
11.396161 
[1.393022 
[1.359906 


$.75$747 


$.757955 
8.7691, 


+763 337 


| 


$.764511 


3-999 334 $.742921 [1.247073 $ 

9.99931913,745307[11.25 4793 Ty 
9.99933318,747479%{11.2525211] 4% 
9.999315 15+749740|11.,250240 
9.99930818,751989|11,248011 
9.99939) $, o754327111.24577 3} 


9. 3.9992 9413c75, T3645 311 [1,343547 
9.999286|$.753668[11,241332 
.760872|11.239128 
.763065|11.236935 
9.999165 [3.765 246]11.234754 


47 
46 
45 
44 
43 
42 
41 
40 


vI[G.61:523) 
8.615991 
8.618937 
8.621967 
8.624965 


9.99963515.613189 
9.9996:915.6163262 


9.99962415.619313 


9.99961913.622343 
9.99961415.625352 


| 


11,386811 
11.383738 
11.380687 
11.377657 
[1.374648 


8.627948 
8.630911 
8$18.633854 
$.636776 


3018.639679 


3618.656702 
3713.659475 
3813.662230 
3918.664968 
4<18.667689 


3118.64256319.999581 

3218.6454:319.999575 
3313.648:7419-9995 70 
3418.65110219.999564 
3519.65 391119.9995 55 


9.999608|8.628 340 
9.99960318. 631308 
9.9995 $718.634456 
9.9995 92[8.637 184 
9.999586 5.640093 


11,371660 
11.368691 
1.365744 
[1.362816 
11,359997 


$.642932 
3.645853 
$.648704 
8.651538 
$.644252 


11.357017 
[1.354147 
I11,351296 
[1.348463 
11,345648 


| 


9.9995 5315-657149 
9.999547 (8.659928 
9.99954113.662639 
9-999535 13.665 433 
9. -9995 2918.668160 


11,342851 


11.34907% 
11,337311 
11,334567 
11.3318 40' 


$.76667519.99925718.767417]rt.23t53 3139 
$.76383828|[9.999250j8.7695 78} i1.230422[38 
$.77097019.99924:18.771727|11.228273137 
-973301 9.99923513.773866111.229134}36 
8.775223 9.999337 $.775 995 11.224005}35 


+177 33319-99930 
$17943419-999313 
7315 2419.99 9304 
«783605 19.999197 
«18567519.999189 


$.737736|9.999151 


1973 94\9.99914t 3.798752, 
«19989719-99913413.$00763 
$.$01$9119.9991261$8.$802765 
8.803876|9.999118[8.807458 
So585 219.99911018.8067 4: 


$.77$114[11.4:1386|34 
$.783222111,219773\33 
$.782320[11.317680133 
$.784404[11-215592131 
$.786486]11.213514]z6 
7385 54[11.211446 11 
9.999174|8.7906131j11.209387}28 
9.99916619.792662[11.207338{27 
9.99915819.794701511.105299126 
9-999150 $.796731 11.203269] 15 
a1, .201248]z 
U.,199237133 
11.1972351z 
11,195 242131 
11,19325$12 


— 


4118.670393 
43138.673080 
4318.675751 


4518.681043 


9.9995 23|8.670869 
9.9995 18[8.673563 
9.99951218.676239 
9.999506[8.678$99 
9.99949913.641544 


11.329130 


07819 
8.309777 
$.811726 
$.813667 
8.815598 


9. [9.999102 $.808717]11.19128$311 
9.999094[8.8$12683|r1, 16937 
9.99908618.812641111.,18735 9117 
9.99907713.3$14589]11.185411 16 
9.99906918.81g529]11.,18 3471 bd; 


4618.68 3665|9.99949318.684172|i1.31582 [$.817522[9.99906118:813461|11 ÞI31539 14 
$.6386272|9.999487 [8.6386784[11.31321 -$19436|9.999052(8.38203584[11,179616|1 73 
4813.638892[9.99948118.689381|11.310619] [8.82134:|9.999044(8.322298[11,177702j12 
4913.691438|[9.999475 [8.691963}11.308037] 18.823240|/9.999036[8.324205[11,175 79F[11 
$018.69399819-999469[8.6945 294 11.305 471] [8.3825130|9.9999327(8.326103111.173897]1 
$1138.69654319-99946218.697081|11.302919} [8.3 27011]g.g9901918.8279gt]i 1.172008 
5218.69907319.99945618.699617[11.300383] (8.328884 [9.9990101[8.3829374/11.170126]. & 
$318.70158919.99945018.702139111.29786!t] [8.83074919.999002(8.831748[11.16825 2 
$413.70409019-99944318.704646]11.295 35 $32106[9-998993(8.333613]11.166387 
5518. 70657619.99943718.707139[11.292360] 18.834456|9.99898 8.835471] 11,164529] 5 
156 $.709049 9-993! $.709618|11.290381| [8.836297 [9.993976 $.837321|[1;162679 
$7 1507|9.999424[8.712083]11.287917] [8.838130[9.99896718.8391631|11.1608 37] 3 
$$18.713952|9.999418[8.7145 34] 11.285 466} (8.83995 6]9.9593 95313.340998 [11.15 gooa} 2 
159 $.716383|9.99941118.716972|11.283028 8. $41774|9-993 94018.84:3:25|11.157175} 1 
'60[8. 718800[9.999404[8.719396]11.280604] (8.343585 19. 9989411 $.3844644}t1.155356} © 


"T1 Corfine | Sine | Co-tang. [Taugeac | 


| Co-ſine | Sine | Co-tang. | Tangent [M 


Degree 87. 


| 


Degree 86. 


(a2) 


Dergrce 4- 


— _-- 


[M] Sine 


| Co-ſine [Tangent| Co-tang 


018.843584|19,99894118.844644|11.15 5356 
8.345 387199989318 .846455 
$.847183[9.993892318.843240 
$.3843897119.99891418.850057 
$.85075119.99990518.,851346 
$.85252519.998896{$185 3628 


1.153545 
11,15 1740 
11,149943 
Ii.Ilg8154 


[1.146373 


101$.3861283 


9.998587 
9.999878 
9.998869 
9.998860 


9.998851] 


8.855403 
8.857171 
8858932 
8,860686 


3.862433 


11.144597 
11.14:829 
11.141068! 
t1.13931 

11.137567 


Il 
I2 
13 
I4 


8.863014|9.998841]8,864173 
8.864738|9.998832]8,865 906 
8.86645419.99882318.867632 
$.86816519.99881318.869351 
15(8.869868|9.993804[3.871064 


il. 135827 
IT, 134994 
11,132368 
11,130649 
11,128936 


1618.871565 
1718.873255 
1$18.874939 
1918.876615 
2013.878285 


9.99879518.872750 
9.99878518.874469 
9.9937761$.876162 
9.993876618.3877849 
9.99875 718.8795 29 


1.127230 
1.125531 
11.123838 
1.122151 
I1,120471 


z2I 
22 
z3 
24 


8.879949 
8.881607 
8.883258 
8.884993 


2518 38865 4219.99 


9.993747 


9.99873318.882869[11,117131 
9.99872818.884530[11.11547c 
9.99871818 pooh il, pet 


$$1202 


11.118798 


2618.883 17419. 9.998699 
2718.$8980119.9986359 
2818.89142119.998679 
2918.393035|9.998669 
30[8.894643[9.998659 


"ITT Il, L10514 
8.891112j11.108888]| 
$.8927421|11.107 258 
8.894366[11. 105634 
8.895984 [1.104016 


311$.896246 
32 
33 
34 


35 


$.899432 
8.901017 
$.992596 


9.998649|8.997 596 
9.998639|8.899203 
9.9986291$.900803 


9.998619 


9.9936091$.903987 


pores 


I1.101404 
11.100797 
1.099197 
11,097603 
IT,096013 


8.940 940196 
18.94173# 
5.943174 
$.944606 
$.946034 


| [3957456 
$94 958814 9, 9.998277 8.95 950597 

$.950t$7!9.9932651}$.95 2021 
9.99325 518.95 3441 
9.99324318.954856 
9.99823218.956267 


$.95 3299 
$.95 4499 


He 


9.993333 
9,998 322 
9,99831l 
9,993 309 
9, 998289 


$, $.949168 


Canon Triangulorum Logarichmicus, 
Dexrce = ee F- 


0. CIC... AI 


9. Lo +941953/11, 
'$.943404 
8.944552 
8.946295 
8.947734 


— =—_ — 


II. 
Il 
Il 
I1 


Of 6596 
-OFFl45 
-©FJ709 
+©F5 2266 


Il, 
It, 
II, 
Il, 
It, 


$.95 5394 
8.957284 
8.958670 
+960552 


F 
0.961429 
8.962801 


8.964170 
$.965534 
8.966893 


9.998220 


8.968249 


9.998209! 
9.998197 
9.998186 
9.993174 


8.957674[11 
$.95 9975 
8.960473 
$.961866 
$.963254| 


Il 
Il 
il 


9.998163 
9.998151 
9.998139 
9.998128 
9.998 106 


3.964639] 
8.966019 
$.967394 
$.968766 
3.970133] 


17,035 561 
11.033991 
11.032606 


1.031234 


8.969609! 


$.970947 
$.972:89 
8.973626 
8.974962 


9.998104 
9.998092 
9.998080 
9.9y3068 
9.993056 


$.971495| 


$.973855 
$.974109 
8.97556c 
$.976906 


[1 
II 
It 


028505 
027145 
025791 


Tornoquſeal 
| 


g——_—_ 


———— 


11.0508 32 


+242326149 
«040925148 
+0395 27147 
+©038134| 46 
11.63674<] 45 


11.029867 


I 
It 


.0124440 


.023094[35 


&5 
47 
41} 
4© 

39} 
38 
37 

36 


3.976193 
8.977619 
$.978941 
8.980259 


8. 98157319-: 


9.998044 
9.998032 
3.998020 
9.993808 
3. 997996 


$.978248 
8.979586 
8.980921 
8.982251 


6.963577 


$1 
Il 
[1 
Il, 
II, 


OLI7F2 
020414 
«019079 


017749 
1.016423 


A 
33] 
Zz 
31 
ZO 


3.932883[9.: 
i,984199 
i,985491 
3.986789 


9.997959 


3.98809 2 


9.997994 
9.997971 


9-997 947 
9.997935, 


$.984399 
8.986217 
8.937532 
3.983342 
8.999149]! 


36|8.904169|9.998599|8.905570 
3718.905736|9.993 589 
3818.90729719.993 577 
391]8.90885 3]9.993568 
4018.910404|[9.998558 


.907147 
$.908719 
8.91029; 
s. 911846] 


11.094430 
I11,092835 3 
1.091381 
[1.089715 
1.089154 


4218.913488 
4318915022 
4418.916550 
4518.918073 


41|$.911949'9.99835 48 


hs 
9.993527 
9.998516 
9.993 506 


$. 913401 


$.914951 
$.916495 
$.918034 
$.91956%L 


I1,086599 
11.085049 
11,083505 
11,081966 
[1.080432 


4.990660 
$.991943 
3.993228 
$.994497| 


$.939374[9-997922[8.991451]1 
9.99791018.992759 
9-9978 97 [8.994045 
9.997388513.995 337 
9.99737318.996624 


I1.01510! 
[1.013783 
11.01 2463 
I1,o011158 
11,0098 51 


29 
28 
27 
26 
256 


1.008549 
11.007250 
11,005955 
11,004663 
IT,003J376] 


3.995 768 
3.997036 
3.993299 


$.999560 
2,0090816 


9.997860 
9.997847 
9.997835 
9.997822 
9.997809 


8.997908 
8.999188 
9.000465 
9.991738 
9.003007 


11,002092 
11,020811 
10.9995 35 
10.993262 
10,996997 


=, 


24 
v3 
12 
LI 


19 
19 
7 
16 
is} 


4618.919591 
471$.921103 
4818.922610 
4913-924112 
5o[8.925609 


9.998495 [6.921096111,078924 
9.998485]8.922619111.077381 
9.99847418.924136111.075364 
9.99846418.925649]11.074351 
9.99845 3]8.927156111,072844 


5118.927100 
$218.9285837 


$418-931544 
$$18.933015 


531]3.930068|9 


9.99844: [8.928658|11.,071342 
9.99843118.930155|11.069845 
+998 42118.931647]11.068 35 3 
9-9984101$.9331 34} 11.06686 

9.998 39913.934616|11,065 ;b4 


018.940296 


19.998 338 18.936093[11.063907 
9.9983771]8.937565]11.061435 
9-99336618.939032|11.060968 
9-99335518.949494|[11.05950 
9.998 344\$.94195 2111.05 8048 


| Co-ſine | Sine |Co-tang.| Tangent 


= 


Degree 85. 


9.002069 
9.003318 
9.004563 
9.005805 
9.007044 
9.098278 
9.009510 
9.010737 
9,011962 
9.013182 


9.997797 
9.997784 
9.997771 
9.997758 
9.997732 


9,004272410.995728 
9.0055 34 
9.006792110.993208 
9.008047|10.991953 
9.009298110.990702 


104994466 


149 
13 
EF3 
II 
tof 


9.99773% 
9.997719 
9.997706 
9.997693 
9.997680 


9.010546 
9.011790 
9.013031 
9.014268 
9.015502 


10.938945 4 
10.988210 
10.986969 
10.985732 


10.97 4493] 


9.014399 
9.015613 
9.016824 
9.018031 


9. 997667 
9.997654 
9.997641 
9.997628 


9.019235 


9.997614 


9.016732 
9.017959 
9.019183 
9.020403 
9.021620 


10,98 3268 
10.982041 
10.980817 
10.9795 97 


10.978 380 


OO = © WW 4m Ky ow 


Co-fine | Sine | Co-tang [Tangent jM 


Degree 84. 


Degree 6. 


'M] Sine 


| Co-/ine [Tangent] Co-tang. 


i 


[9.020435 [9.997601|9.022534 
9.0216321j9.997538/9.024044 
9.0228251[9.99757419.025 251 
9.02401619.99756119.026455 
9.525 20319. 997545 19.927655 


o19- 01923519.997614|[9.021620110.978380 


10.977166 
10.975956 
10.974749 
10.97 3545 
[0.972345 


9.02638619.9975 34|9.028552 
9.927567[9.997520|9.039046 
9.0238744[9.99759719.031237 
9.02991819.997493| 9.232425 
9.03103919.99748019.033609 


oO ww @wW Galt a4 w =Þ= 


| 


10.971145 
10.96995 4 
10,968763 
I0.967575 
0.966391 


Canon T riangulorum Logarithmicus. 


Degree oe 7. 


9.086922 
$-287947 
9.038970 
3.089990 
9.991088 


9.092024 
9.9930J7 
3.094047 
9.095456 
9.9960614 9. 


9.996735 
9.996720 
9.996704 
9.996688 
9.996673 


Fs Sine | Co-ſine | |[Tangenc| | Co-tang. | 


4.035894|9.99675119. 089144| 


9.091187 
9,091338 
9,992266 
9.093302 


9.094336 


10,905 664 


10.910856 
10.909313 
10.908772 
[0.997734 
10.906698 


69 
53 
58 
$7 
F6 
&alss 


9.996657 
9.996641 
9.996625 
9.996610 
3.996594 


9.095367 
9.995395 
9.997422 
9.098 446 
9.099468 


9.03225719.99746619.034791 
9.93342:119.99745219.935 969 
9.03453219.99743919.037144 
9.035741|9-99742519.9038316 


OS I =. 
4+ 3 1 » 


I0.965209 
109,96 4031 
10.,962856 
10.961684 


9.03639619.99741119.039485 


10,962515 


" 097065 [9. 
9.098066 
(9.099065 
[9.100062 
(9.101056 


9.996578 
9.996562 
9.996546 
9.996530 
9.996514 


P 


lOIFC4 
Io251g 
103532 
1045 42 


100487 [1 


9.033043 [9.997397 
9.-03919719.997383 
9-040342[9-997369 
9.94148 519997355 


9.041813 
9.042973 
9.044130 


9.040651110,96 9349 


10.958187 
0. 95 7027 
10.95 5870 


2019.042625 [9.997341] 9-245 284 


10.,954716 


— — 


9.046434 
9.947582 
9.048727 
9.049869 
9.051008 


2119.043762|9.997327 
2219.044395 [9.997313 
23|9.0460:619.997299 
1419-047154|9.997285 
2519.04827919.997271 


10.95 3566 
10.95 2418 
10.951273 
10.95013! 
10.94899: 


2619.0494001[9. +997256} 
2719.05951919.99724z 
2$[9.051635|9.997228 
12919.052749|[9.997214 
3019.05 385 919.997199 


9.052144 
9.953277 
9.95 4408 
9.055535 
9.056640 


10.945 59: 
19.944465 


10.,947856 
10,9467 2} 


10.943340 


9.057781 
9.053900 
9.060016 
9.061130 
9.062240 


3119.05 4966|9.997185 
3219.05607119.997170 
3319.05717219.997156 
34] 9.05337119.997141 
3519-05 936719.997127 


10,943219 
10.941100 
10.939934 
10.938370 
10.937760 


3619.06046019.997112 
37|9.061551]9.997093 
38|19.06263819.997083 
3919.0637231[9.997068 
4019.06480619.997053 


9.063348 
9.064453 
9.065556 
9.066655 
9.067752 


4r 
42 
43 
44 
45 


9.@66962 
9.068036 
9.269107 
9.070176 


10.936652 
10,935547 
10. 934444 
10.933345 
[10.932248 
9.065885 1|9.997039|9.0655047110.931153 
9.99702419.069938110.930062 
9-99700919.071027|10.928973 
9.99699419.072113110.927887 
9.99697919.973197) 10.926803 


9.192048 
9.103037 
104025 
.lo5010 


9.996498 
9.996432 
9.996465 


l0555o 
lo6556 


107559 


5 5 » 


9.996449 


9.996433 


108560 
199559 


3 
9 
9.105 993 
9 
J 


| -10697319.996417 
-10795119.,996400 


'9.108927|9.996384 
9.10990119.996363 
9.110873[9.996351 


[109556 
IIIFFI 
11232543 
113533 
114521 


| C———_—— 


9.111842 
9.112809 
9B+113774 
9.114737 
9.115698 


9.996335 
9.996318 
9.996302 
9.996285 
9.996269 


L15507 
116491 


| 


EEIEELSSS Di 


«I17472 
9.113452 
9.119429 


IO, 904633154 
10.903604 
10.9925 78 
10.901554 


54 
f3 
Fz 
Fl 


10.9905 33 


19.899513149 
10.898496]48 
10.897481147 
10.896468] 46 
19.895 458145 


lo.$94450 
10.893444 
l0.392441 
lo.$91440 


t0.890441 


10.889444 
10,$88449 


10.887457 
10.896467 
10.885 478 


10.383509 
10.832523 


19-3315 48 
10-$80571 


9.116656 
9.116612 
9.118567. 
9.119519 
9.120469 


9.996252 
9.996235 
9.996218 
9.996202 
9.996185 


9.120404 
9.121377 
9.122348 
123317 
1:24:34 


10.8795 96 


10.878623 
I0.877652 
10.876683 
19,875716 


10.3384493 


(0 


144 
43 
42 
41 
40, 
39 
3s 
37] 
36 
35k 


34 
33 
33 
31 
39! 
[29 
24 
27 


9.121417 
9.122362 
9.123306 
9.124248 


9.125187 


9.126125 
9.127060 
9.127993 
9.128925 
9.129854 


[9.996168 
9.996151 
9.996134 
9.996117 
9.996100 


135 248 
126211 
127172 


.129087 


10.874751 
r0.873789 
10.$72328 
10.371870 
10.870913 


9.996083 
9.996066 
9.996049 
9.996032 
9.996015 


3 
9 
3 
3 
9 
9.128130 
J 
9.130041 
3 
; 


9.132893 


46 
47 
48 
49 
5ojs 


9.071242 
9.072306 
9.073366 


9.996964 
9.996949 
9.996934 
9.07 4424|9.996919 
9.9754301|9.996904 


9.074279 
9-075 356 
9.276432 
9.977505 
9.078576 


5119 
Fi 
5 
454 
Fs 


9.0765 33 [9.996889 
9.07758319-996374 
9.07863119.996858 
9.079676[9.996843 
9.08071919.9968 28 


9-297 9644 
9.080710 
9.081773 
9.081833 
9. 08 3391] 16 


10.91$227 
10.917167 
10.916109 


56 
57 
Fs 
[;9 
60 


9.98 4947 
9.085999 
9.087050 
9.088098 
9.089144 


9.08175919.996812 
9.032797|9.996797 
9.08 3332 [9.996782 
9,.084864|9.996766 
9,038589419.996751 


10.915053 
10.914000 
10.912950 
10.911902 


l0.910856 


10.925722 
19.9246 44 
10.923568 
10.932495 
10.921424 
10.920356 
10.919290 


UW 


9.1357$1 
9.131706 
9.132630 
9.133551 
9-134470 


9.995 998 
9.995 980 
9.995963 
9.995 946 
9.995928 


9.134754 
9.135726 
9.136666 
9.137605 
9.133542 


130994 
191 944 


9.133839}! 


lo.$69959 
lo.869006 
lo.$68056 
10.$67107 
10.866161 


10, 865216] 
10.864274 
19.863334 
10.862395 
10.8$61458 


9.135387 
9.136303 
9.137316 
9.138127 
9.139037 


9.995911 
9.995894 
9.995876 
9.995359 
9.995841 


9.139944|9-995825 
9.14085019-995806 
9.14175419-995783 
9.14265 519-995770 
9.14255519-995753 


9.144121 
9.145044 
9.145 965 
__—_— 


9.147807] 


— W— 
[9139476 10.860524| 9 
9.149409119.385 9591] 8 
9.141340110.858660] 7 
9.142269110.3857731 
9.1431961J109.856804] 5 


10.855379 
lo.854956 
lo.$54035 
lo 853115 
lo. $#54:197 


6} 


oY 


3 
: 
1 
O 


Degree 83. 


| Co-ſine | Sine |Co-tang.| Tangent 


C 0- ſine 


| Sine. | Co-tang |Tangent IM 


Degree $2, 


(d) 


Canon T riangulorum Logarithmicus, 


_——— —— — ———  — _— — — _ _ 


Degree 8. | 'Degree 9. 
Ml Sine | Co-/ine [Tangent} Co-tang. Sine | Co-ſune |Tangent! ' o-tang. | 


— —  __T_—_ 
o19.14355519-99575 319+ 147803(10.85 2197) [9-194332|9-994620|9.199712[10.800287|60 
9.14445 319.995 73519+ 148718$[10.951282}| [3. 19512919. .99460019.202529110.799470159 
9.145 349[9.995717|9-149632|10.850368| |9.155 925 19.994550[9.201345|10.798655 [58 
9.14624319.995 69919-159544|[10.849456| |9.19671319.99456019.202155110.797841|57 
9.147136[y.9956811[9-151454[10.8485 46] [9-19751119.99454019.202971110.797029|56 
9.148026]9.995664|9-152363110.847637 9.19830219.9945191]9.203782 10,796218|55 


9.14891 5|9.995646|9-153269]10,846731| 9.1999911[9.994499|9-204592[10.795408[54 
9.149801 1(9.9956:819.154174|10.845825) |9.1993791[9.994479|9-205400|[10.794600[5 3 
9.15068619.99561019.155077]10.844923]| [9.200666|9.99445 9]9-206207|10.793793 52] 
9.15156919.995591 [9-15 5$78[10,844022) [9.20145119.994438| 9.20701 3j10.792987|F1 
9.14245119.995573 9.156879110.3431 23! [9-20223419, 994418|9.2 9.207817 10.792183[50 


9.1 5333919.995555[S-157775[19.842225 9.20301 7[9.994398 9.208619 ms 
112][9.154203$[9.995537|9.158671 10,841 329] 19.203797|9.994377|[9-209420110.7905380 

13]9.15508219.995515{9-159565 10,$40435| 19.204577 9.99435719.210220110.789780] 47 
1419-155957 9.995501|9.150457 19.8395 43| [9-205354|9.994336|9.211018[10.788982| 46 
1519.1568301[9. 995 4821 9.11 161 61347 t10.838653) [9.206131|9.994316[9.211815110.788185| 45 


16 9.157700[9-99 2995 464[9- -464[9.162236 10.837764 206906[9.9942 wh wh .212611]10.787389[44 
17[9.158569[9-995446[9-163123 10.836877| |9.207679|9.994274|9.213405|10.786595|43 


18[9.159435[9*995427|9.164008 10.835992 
9.160301 [9.995409 nes 
9.161164\9-9953$90[9-165773[10.834226 
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21229119.99415019.218142[10.781858]37 
21305519.99412919.218926110.781074|36 
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9.969124|9.592054|19-407946|39 
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9.566314 
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9.594842 


9.593659 


9.963703 
9.963650 
9.963596 
9.963542 
9.963438 


9.639306 
9.630655 
9.631005 
9.631354 


| 


9.629956110.370044 


10. 369694 
19. 369344 


10.368995jF1 
10.368645|50 


Fl 


Bs But 
1H mn 


t3 
P 
I5 


9.576999 
9.577309 
9.577618 
9.577927 
9.575236 


19. 966602 
9.966550 
9.966499 
9.966447 
9.966395 


3.610397 
9.6L0O758 
9.611119 
9.61148c 
9.611841 


389603 
3892141 
388880 
383520 
3838159 


[9, 
[0, 
lO, 
|$* 1 
lO, 


9-5995137 
9.595432 
9.595727 
9.596021 
9.596315 


9.96343319-631704 
9.963379|9.632053 
9.963325[9.632401 
9.96327119.632750 
9.96331719.633098 


| 


10.367947 
10.3675 98 
0.367250 
10.366901 


10.368296]49 


16 
17 
18 
9 


LO 


9.573545 
9.578853 
3.579161 
9.479469 
9.579777 


——————— 


3 
L323 
v3 
14 
25 


9.580084 
9.589392 
9.580698 
9.581005 
9.581311 


9.966344 
9.966292 
9*966 240 
9.966188 
9.9661 36 


9.61 2301 
9.612561 
9.612921 
9.61 3281 
9.613641 


10.387799 
[0.387438 
10.387078 
10.38671 
; 


9.966034 
9.966032 
9.965 930 
9.965928 
9.965876 


9.61 4000 
9.614359 
9.614718 
9.615077 
9.615435 


l0.38635 

1 0.386000 
[0.385641 
10.385 282 
10.384923' 
10.38 4565) 


9.5 96610 
9.5969Q3 
9.597196 
9.597490 


| [9.597783 
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9.584665 
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[0.374259 
20:373997] 
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9.941819 


| 


9.742559 
9.742858 
9.743156 
9.743454 
9.743751 


104257441 
10,25 7141 
[0.256844 
I0,2546546 
10,256249 


bo 


| | Co" fine. | 


Sine 


| Co-tang. [Tl Tangeni 


: 
270374] | 
270070! 19+ 


— —_—— —— 


Degree 29. 


Canon T riangulorum Logarithmicus. 


9, 686027 
9,686254 
9.686482 
9.686709 
9.636936 
9.687163 
9.687389 


ne 


19.6878 4: 
9, 6858069 


9.6891 98 
9.639421 
9.659648 


h—_ = "Lo IEF INE. 
Sine | Co-ſine [Tangent | Co tang. | 


9.941 395 
9.941 328 
9+ 941257 
9.941187 
9 941116 


9. 


I 
9. 
z 
. 


1745 24* 


744050[10, 
744348 
744645 
$744 94} 


274326, [9.685571] [9-94181919.74375 2[19. 256248|60 
9.68579919-941749 
19-941679 
9.94160$ 
pom 
9.941 46+ 


1T, 
10, 
- 


$5355 


| Ts; 


25476 


, 
9. 
9 


3. 


«14553510, 
745835/10. 
«746132 
746429!10, 
9. 9.746726 10, 


10.25 2977 49 


” 941046[9-747923 


9.949975 [9-747319 


9.94090519.747616 
9.9493$3419.74791: 


9. 940763 9. 748205} 1 | 


2.748505 | 16 
74v8017!109. 


y.94- 


9.940622 
9.9405 Fi 
9.940450 


9.689873 
9. 9.690098 


9.690772 


9.940409 


9.69932319. 940339 
9.6905 4819.940267 
9.940196 
9.69099619.9401 25 
(9.691220[9.9400F3 


| [9-691 444[9. 939983 
'9. 691668|9.939911 
9, 691892 9.935840 
9.692115[9, 939768 
9.69233919.939697 


9.69256219. 
9.692785 
9.693008| 
9.693231 
969345319. 


9-939 
9.939 
9.939 
9.939 
9.939 


9.69367619. 
9.693598 
9.694120 
9.694342 
9.694564 


9.9395 
9-939 
9.939 


9.939051 


9.938 


24<693 9. 
3. 
9.7 
9. 
I. 


49997 


9.749955 
9.750281 
9.750576 
9.750872 


TFI462 
T1757 
TFiOF21 
752347 


5 
9. 
9. 
9. 


9.751167 


9. 719-75 2648; 10, 


ZF 4165 
10,25 3868 
253571 
293274 


10.24 2680 
10,25 2384 
ONES 


9 S51495 
$FI1%9 
19.24099: 


749393|19.250607] 41 
1496591 19.3F03111 46 
10,3FOOLF 39} 
10,249719]3% 
10.249424 37 
10.24912% z36 


10.2438 3: 
10. 

10, 
10, 
190, 


248 538 
245243 
£47945 
24765} 
0.247355 


*55950159þ 
ILLIS, 


zFFOF7 


$54462|54] 


Fy 
7 
{6 
Fi 


FI} 
- 
(1 

5o 


45 


4: 


'S 
34 
3] 
- 
i1 

zo 


62519-752937 
$54/9-75 3231 
48219-7535 26 
410[9.753820 
939339 9. T34ris] 


239267 
195 
123 


9.754703 
9.75 4997 
9.755291 


g8019.75 5584 


9.75 4409110. 


iO, 247063139 
10,246769 
10.246474 
10, 


l0.24{88 5 


245591 
245297 
245203 
244709 
244415 


IO, 

10, 
to, 
fo, 


9.694786[9.933 908 
9.695007[9.9353 35 
9.69512919.939763 
9.695 45019.935691 
9.695671 9.938619 


9.755875j10, 
9.754617:2{10, 
9.746465|[10, 
9.756759[10, 
9.757052j10, 


143 


9.695892 
9.696119 
9.696334 
9. E965 54 


'9. 696995 
(92097215 
9.697435 
13! 697654 
9.697874 


9.698093 
9.693313 
9.698532 
9.698751 
9.698970 


9.938 


9.933475 
9.938402 


9.939 


9.69677419.935257 


$4719-7573495 
9.757638 
9.75793! 
9.758224 
9.758517 


330 


to.2 
10.2 


IO, 
$-Þ 


14655; 
242763 
42069 
41776; 
10,241453 


-c245885 [us 


244121 19 
243$28j1$ 
243535117 
241116 
24:948|ts5 


9. 938185 
9.93% 
9.93804" 

9.937967 
9.937395| 
9.937322 
93-937745 
9.937676 


ora 


 To-ſine | Sine 


9.758810 
9.759102 
9.759395[ 
9.75 9637 
9.759979 


CILZ 


241199 
2408 g8 
240605 
+240313 
240021 


14 
t3 
I2 
T1 
T 


©, 
19. 
to, 
| $+Þ 
I90, 


9.760271 
9.7605 64 
[9.760856 
9.761147 
9.76147: 


603 
F21 


—_  —— 


229728 
239436 
$39144 
23L$9e : 
2385461 


vine |Co rang | Tangene [M 


+> a a4 ow 


oO —< » ww 


Degree 61, : 


Canon T riangulorum Logarithmicus; 


Degree 30. 


| Degree 31. 


| Sine | Co-ſine [Tangenc | Co-tang. 


9.711339|9.933066(9.778774110.221 226] 60 
$9-71104519.932990 9.77 9060[10.22:0940159 
19.71225919.93291419-779346|[10.220654\58 
'9.71246919.93:838|9.779632110.220368|57 
9.71:67919.932761|9.7799g1$|10.22008 2]56 
'9.71:885}9.932685|9.7$0203]10.219796|55 


9.713098 [9.93:609|9.7$0489|10.219511]54 
[9.71 3308 9-9325 33|9-780775|10.219225j53 
9.71351719.93245719.78$1060[10,218940[53 
'9.71372:619.932380[9.781 346[10.213865 [51 
[9.713935 9.932304 [9.78 1631]10.218369[50 
'9.714144|9.93222719.781916|[10.21$084|49 
19.714352[9.93115119.782202110.217799|48 
[9.714561 9.93207419.782486([10.,:217514147 
9.714769|9.931 998[9.782771[10.217229146 
9.936431 3.765805}10.234195} [9.71 497719.93192119.733056110.11 6944 j# 

9.70245 2[9.936357 [9.766095 10,233905] [9.71518619.931845 [9.78334t|10.21665 9144 
9.702669,9.936284|9.766385[10.233615 19.715394[9.931768 [9.783626 10.216374[43 
9.702385 [9.93521019.766675[10.233325} 19.715661 [9.93 169119.7383910{[10.216090[42 
9.703101 [9.936136|9.766965 [10.233035 9.715809 9.931614|9-734ig5}10.zr 5805141 
9.70331719.936<6:19.767255j410.232745} [9.71 6017 9.784479 40 
vd119.70353319-935 988 


9.931537 10,3155 20 
9.767545110.232455| [9.71622419.931 46019.784764|10.31 5236139 
2319.703743|9-931591419.767834[10.232166| 19.71 643119.93138319.785048110,21 495 2138 
2319.703964|(9.9353840|9.768124}10.2319$76) [9.71663$}9.931 306 9.735 332110.214668137 
2419.70417919.935766[9.763413 10.32315$7) 9-716346 HED 10.21433413 
25 [9.70439519.935 69:19.763703 10.231 297) '9.71705319.93115219.785 900 10.214099135 
2619. 7046 i019.93561819.768 99: 9.717259 a 
2719.70432519.9355$4319.769:81 9.717466 9.736468 
2$[9.70504019.93546919.769570 9.71767: [9.930920 
291 9.70525 419-935 395 [9.769859 9.717879 
24019.705$46919.925320 


MI Sine | Co-/ime [Tangent] Co-tang, 


9.698970|9.937531|9.761439|10.238561 
9.69918919.937453|9.761731]10.238269 
9.699407|9-937355[9.762023110,237977 
9.69962619.937312[9.762314110.,237686) 
9.6990 44[9-937235}9.762606110,237394 
9.70006219.93716519.7621897j10,237103 


9.937092 [9.763188 10.23681 2) 
9.-93701919.763479|[10.236F21 
9.936945 [9.763770[10.236230 
9.936871[9.764061110.235939 
9.936799[9.76435 2110.235648 


9.93672519.764643[10.235357 
9.93665219.764933110.235067 
9.936573|9.7654224}10.234776 
9.93650519.765F14110.2344536 


9.700280 
9.700498 
#.700716 
9.700934 
9.701151 
9.701 568 
9.705 5 
oTNvoz 
19 
2236 


—- 
ow aw gf gaaww=-© 


t0.231008 
10.230719 
10.230430 
109.230141 
10.229852 


9-931075 
9.930998 


10.213316]34 
33} 
3% 
31 


10,21 3533 


10.21 3248 


10.21 2964 
10.21:681 


9.746772 
9-9308 43 
9.770148 9.713085 
31 


9.787036 

9.93076619.737319 
31 
33 


34 


36 
37 
38 
39 


39] 


i, 


9.704652 


9.705397 
9.706112 
9.706326 
9.706539 


[9.706753 
9.706967 
9.707130 
9.70739? 
9.707606 


9.935246 
9.935171 
9.935097 
9.935022 


9.934945 


9.779437 
9.770716 
9.771015 
9.771393 
9.771592 


————————_ 


10,229563 
10.229274 
10,2:3985 
10.22$697 
10.,22$408 


9.719291 
9.718497 
9.718703 
9.718909 
9.719114 


9.930688 
9.930611 


—— 
2930456 


9.93037 


9.737995 


9.733453 
9.798736 


9.787603 


9.788170 


10,312397 
10,21 2114 
l0,211830 
10.2I1547 
10.211264 


9.934573 
9.934799 
9.934723 
9.934649 
9.934574 


9.771880 
9.772168 
9.772456 
9.773745 
[9.773033 


10.22$120 
10,227832 
10,2275 43 
10.227255 
10.226967 


9.719320 
19.7195 25 
'9.71 9730 
[9-71 9935 
, 


41 
41 
43 


45 


46 
47 
43 


(0 


£2 
13 


44 


49 


T 


9.708882 
9.709094 
9.709306 
9.709519 
9.7097 30 


9.710153 
9.710364 
9.710975 
9.710786 


9.70751 919-934499 
9.70803i|9-934424 
9.703 14519-934349 
9.70845719-9343274 
9.70867019.934199 


9.773321 
9.773608 
9.773896 
9.774134 
9.774471 


10,226679 
10,226391 


10.226104 
10.224$16 
19,224529 


T1201 40 
9720345 
9.730549 
9.730754 
9.720958 
9.721162 


94930320 9.7389019]10,210981 
9.-930223|9.739302[10.210698 
9.930145 [9.739585}10.210415 
9.930067 [9.739868[10,210132 
9.92993 919.790151110.209349] 


9.934123 
9.934048 
9.933973 
9.933897 


9.931812 


9.774759 
9.775046 
9.775333 
9.775621 
9.775908 


10.225241 
10. 22495 4 


10.224666 


10.224379 
10,224091 


9.70994119.933747 


9.933671 
9.9335 96 
9.9335 20 


9.933444 


9.776195 
9.776482 
9.776768 
9.777055 
9.777342 


10.223805 
10.223518 
10,223232 
10.222945 
10,22265% 


909% 0. 9.929521 


9.72157019.929445 
'9.721774|9.929364 


(9.721973[9.929286 
'9.72218119.929207 


2 
9.722588 
9.722791 
9.722994 
[9.723197 


9.929911[9.750433 
9. 929833[9.790716 
9.93975 519790999 
9.92967719.790281 
9.9295 95 19.791 563 


10.209566{1 
10,:09:844 if 
10, 209001117 
10,208719]t6 
10,208436}15 


9.791846 
9.792129 
9.792410 
9.792693 


9.792.974] 


10.208154 
[0.207871 
10,2075 90 
10.207308 
10.207024 


19.9291 29 
9.929050 
9.928973 
9.928893 
9.928814 


9.793256 
9.793538 
9.793819 
9.794101 
9.794383 


110.206744 
10.206462 
10.2061$0 
10.205399 
10,305617 


$-710997 
9.711208 
9.711415 
9.711629 
9.711829 


9.933369 
9.93JESJ 
9+23JzL17 
FALLEY 
9.933066 


9-777628 
9.777919 
9.775 201 
9.774487 
9.778774 


10.,322372 
10,2208 5 
10.221 799 
10.,321F13 
10.221 216 


9 


£ 


9.723400(9.928736|19.794664 
9.72360319.92865719.794945 
723805 [9.9385 789.795 227 
p-724007 93. 9:3499[9.795 508 
9.72421" 9.93$42019.795789| 


10.205 336 
19.205054 
10.10477 3 


10.2044 9% 
10, 204211 


| Co finc 


| Sine 


| Co-tang.; Tangent 


| Co-ſine | Sine |Co rang. | Tangenc IM 


h——— 


Degree $59, 


Degree 58. 


(e) 


Av 


Canon'T riangulorum Logarithmicus. 


————— 


—————_— — 


— 


Degree 33. 


Degree 32. | 
M|] Sine | Co-/ine [Tangent| Cortang. 


Sine | Co-fone | Tangent | iCo-tang.) 


ol9.7:421019.928420|9.795789[10.204211 
119.72441:|9.918 341|9.796070110.203930 
219.724614[9-92826319.796351110.203649 
9.724816| 9.92818 3|9.7966321110.203368 
4[9.725017]9-928104[9.796913110.203087 
[3 72521919.938025 9.7971 94}10,202806 


136 Þ.725430/9-927948 9-797474|10.2025 23 
719.725622]19.927867'9.797755410.202245 
$19.725823 aorta 10, 201964 


a. 


| 9$19-726024 9.927708[9.7983316jl0.101684 
10{49.7a6225|9-93762819.7985961j10.201404 


9-736109|9.923591|9.$12517]10.18748 3/60 
9.736309|9.923509[9.812794|10.187206]5 $ 
9.736497|9.9234:7]9.813070|ro.i86g30{58 
9.73669219.923345[9-5$13347j10.18665 3557 
9.736886|9.92326319.813623{10.186377456 
9*737080{9.923i80|9.813899} ro.186101]35 5 


9.737474|9.92:3098 [9.814175 |10.185$24]5 4 
9.737467|9.923016;9.814452}i0.I1855 48153 
9.73766119.922933|9.814728|10.185272/52 
9.73785419.922:851 [9 815004}10.184996 [5 1 
9.7z804819.922768|9.815279}10.184720}50 


IT [D-70Gq06 9.92754919.798877[10.201123 
12]9.726626|9-92746919.799157|10.2008 43 


9.738241 {9.92268619.815555110-134445 


[r3 9.7268 2719.92739919.799437([10.,200563 
1419.72702719.92731019.7997171|10.200283 


15[9.727228 9.92723119.799997110-2000073 
116[9.727428 9.9271 51]9.800277[10.199723 
17]9.727628 [9.92707119.800557110.199443 
18]9.727828 [9.92699149.8008 36{10.199163 
1919.728027[9.92691119.8601116[10.198884 
zl 9.723227 9-926831 9.801 396{10.198 604 


2119.72842719-92675119$01675f10.198 325 
22]19.72862619.926671|9.80195 5110.198045 
23|9-723825}9-926591|9.$802234410.197766 
2419729024} 9-9326511| 9.8025 13f10.197487 
25 9.72922 3{9-926431 9.802791110.197307 
26f9.729422|9-926351|9.803072 [10196928 
2719.72962119-926270|9 80335 1110.196649 
i8|9.729820{9-926190|9.$03630(10.1396370/ 
29] 9.73001 819-926110|9.803g08 [10. 196091 

0[9.73021 649, 93602919 804187110, 195813 


9-935 949|9 4$04466(10.195 534 
9.925368 |9.$04745(10.195255 


JT 9730613 
3319-73081119-92578719.805023{[10.194977 
hb 9$.731co0g} 9.945707 9-805 30a 10, 1946g8| 
3519-731206|9.935646|9 $05 580}10.19440) 


9925545 ly $05859g}10.194141 
9$-925464(9 806137}10.193863 
9-95 3b4j9 $0641 5}io. 193585 
9.925303}9 406693|10.193309 
992522249 806971] 10.1 93028 
$-9251i41|9.807249h10.19275 1 
9.925060|9.807527}10.1921433 
9-924978|9.807805}10.1921 95 
9.9248 97}9.8080831}10.191917 
9.924816|9.308361|10.191639 
4619.73337319-924735 [9.808638]}10.191362 
4719-733569[9-92465 319 808916|[10.191084 


48[9-7337651[9-924573 19.8091 93} 10.190807 
49|9-733961[9-924491}9.809471|10,1905 25; 
5019-7341 5719-92449919 $09748|10.19025 2, 
dedints pb d Lf = 

$119.73435 319.924328 [9.810025 |10.189975 
5219.7345 48|[9.924246 [9 $10302|[10.189697 
5319-734744|19-9i4i64(9. $10580|10.189420 
» 9-734939(9-924083[9.810857|10.189143 

519-73<134|9-924001 [9.8111 34| 10.188866 


619-735 33<|9.9239i9|9.$11410[10.188589 
719-73552519-933837|9.611687110.18831 3 
$19.73571919.943755 19. $11 10.188036 
$919-735914|\9-923673\9.81:241[10.18775 9 
9.736109|9.923591 [9.812517}160.187483 


9-73843419-92260319.81 5831 
9.738627|9.9225 20 9.816107 
9.733820[/9.92243319.816382 
9.7 3901 31 9-92335 5{9.$16658 


9.739205 [9.922272|9.$16933 [10.183066] 44 
9-739398[9.922189|9.817209|l0.181791] 47 
9.7395 9019.922l0619.817484jlo.18i5i 6) 4h 
9.739783]9.91202319. 81775 9{l0.1$22 40) 41 
9.73997519.921940}9.$13035410.181 965 
9.749167|9.921857[9.$18310[/10.181690[3 
9-749359[9-92177419-818585|10.181415|38 
9.7405 5019.93169119.818860|10.1811 4037 
9-7407 44[9.93160749.$19135j10.180865}3 
9.740934[9.9215 244981941010. 1805 gojg5; 
9+741125[9.921441 [9.819684[10.180315}3 
9.741 316(9.931 35719-81995 g{10.1$00q}3 
9.741507|9.931274{[9-$20234|10.139766]31 
9.741 698|9.921190[9.$20508|10.17949g:}z1 
9.741889{9.91110749. 820783} 10.1791 3 
= O_o my om af . | 


9.742080(g.931023|/9 821057[10.178943 
9.743171{9.93093919.821 332410.,178 568 
Srenty 9.92085 519. 821606{10.178394]2 


9$.74265219.92077 ajp.$21$80{ 18.1961 
-743842|9.920688{9,82215 10.1978 a6 


9.74303:19.9 $.822429/10.19975 71|24 
9.743223{9.930520/p.812703]10.177297|24 
9.74341219.930436|9.82:977110.197023[2 
9.743602[9,93035249,823250j10.176739}4 


9.74379: [9.930368{9.8:3524410.176476}120 
9 ted Aves Lon 


9-74 3982|[p.,920184(9.823798(10.176202]1 
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9.745 306} 9.9195 9319. 825713510.174297[12 
9.745494|9. 91 9508j9 8254986[10.174014/11 
9.74563319.9194:4j9 83625 9j10.173741f1 
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li[9.74980119.9175 4819. 83225 3j10.167747 ——— 9.912299/9.5348449}10.151551148 
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+76413119- 9.910596 9-$53532}10.146465 

+764308\9.9ic506[g.353 n0.146198}28 
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9.909873|9.85 5671 
$.999782{9.355937 
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olg.769:19 
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9.99703719.863915 


10,137146 
10.136830 
10.,136615 
l0.,136350 
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9.90110219 880265 
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9.899660!9.8844c7 
p09956319-004749 
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9-99405 319.872376 
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9.902519]9.8755 36 


10.126833 
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9.902634 
9.902 
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I0.126043 
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"4 788370|9.897123[9.9891247 
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I24 
I24 
I23 
I23 
133 


550228 
551449 
FF2668 
553883 
555094 
ſ56393 
$57507 
558709 
55 9907 
$61101 
— 
62293 
563481 
{64666 
565843 
$67026 


F50351]5 50473 
FL 572(5 51694 
$52789|552911 
$54004[554126 
FS5215} 555336 


$50595 
$1816 
$5 3033 
$$4247 
$55457 


550839]550962 
$5$2059|552181 
$5327615 53393 
$54489}554610 
SS5699]5 55819 


ſF5lo84|551206 
523031552425 
$$3519155 3640 
$$4731]}5 54852 
5594015 56061 


F5F1328 
$52547 
$5 3762 
$544973 
F56182 


I22 
I22 
Iz2I 
I2I 
I21 


F56785 
557988 
$59188 
560385 
61578 
562769 
563955 
F65139 
566319 
$67497 


— 
—_— 


$6855 41 568671 
5697251569842 
5708931571009 
$71 942157205815 721741572291 
$73104]573219]573336| 573453 


_ — 


556664 
$$7868 
559068 
F60265 
561459 


$56544 
$57748 
558948 
£60146 
61339 


556423 
$$7627 
$58829 
F60026 
(61221 


556905 
$58108 
#5 9308 
560504 
61698 


ſ57026[557146 
ſ58228[558349 
55 9428[559548 
560634560743 
F61817}561936 
$62887]563008|563125 
$64074|1564192|564311 
652571 5653761565494 
$66437]5665 551566673 
676141567732 567849 


I 20 
120 
120 
119 
119 
$63244]563362|ſ119 
$64429|564548||119 
F65612}565729)|E18 
$66791]566909}|118 
$679671568084[1118 


557387 
ſ5s8589 
559787 
F60982 
F62174 


557267 
558469 
$5 9667 
560863 
562055 


| 


F62412 
563199 
{64734 
$65 966 
567144 


562531 
$63718 
564903 
{66084 
F67262 


562649 
$63837 
565021 
566202 
$67379 


569023|569139]569257 
F70193[57030915 90426 
$7135 9157147615715 92 
$725231572639]572755 
$7368415737991573915 


568788 
569959 
$71126 


F68202 
$69374 
170543 
$71709 
$72872 


568436 
569608$ 
$79776 


568319 
569491 
70659 
71825 
72988 
$74147 
F7530J 
$76457 
$77607 
178754 
$79784|5$79898 
S80925|581039 


568995 
£70076 
$71243 
£72407 
$73568 
$746091574726[574841|5749571575072 
$75765;575880|575996}576111}5 76226 
$76917 
£78066 
$7921 2 


117 
i117 
117 
r16 
116 
[16 
$0 
$770321577147157726215773791|115 
ſ78181]578295 [573409578 525FiInS 
$793261[57944115795 5557966911114 


—_ 
_ 
=2C 


£74031 
F75188 
$76341 
$7749% 
578639 


$74263157437915 74494 
$754191575 5341575649 
$765721576687|576802 
$777»215778361577951 
5$78868|5789831579097 


| 


— 


580012 580355 


F80126|580241 


F$0469|580583 5$80657|580811 


(82063 


F331 99 


$8433! 


82177 
583312 
534444 


581153 


y$$1267|58$1381 


581495 


($2391 
583426 
584587 


$$2404\ 53825183 
583539118 3652 
$84670|584783 


582631 
583765 


581608|5$1722/5$1836 
1382745 [532858 |53$2972 


$83379|58 3992|[584107 


584856 


5850091585 1221585 235 


5381949 
5$$3of5 
($4218! 
585348 


335| 
336 


| 


399 
391 
392 
393 
394 


$5461 
586587 


38711587711 
383||588832 
33911589949 
$91176 
$922$8 


F9lo6y 
$92177 
F93286 
$94393 
$95 496 


585574 
586699 
587823 
533944 


5 90061 


$93397 


$945 93 
595606 


F35686 
F$6813 
587935 
F85056 
590173 


$85799 
586925 
588047 
$9167 
$ 90284 


$8591 21536024 
$870371537149 
(88159}593272 
$89279|589391 
59039615 90507 


$$6137]586249 
$$7262|587374 
588 384|583496 


ſ89503|539615 


5906191590730 


586362 
587486 
438608 
589726 
590842 


586475 
587599 
588719 
589838 
$9095 3] 


F91287 
#92399 
593508 
#94614 
$95717 


$96597 
$97695 
598790 
599883 
600973 


596707 
597805 


598399 


599992 


601083 


$96317]596927 
$97914|5 98024 


F9go009| 59919 
6001011600210 


$97037}597146 
598134|5 9324; 
$99228|599337 
60031 9[6c0428 


601 191|601299 


——_ 


601408|6oIl517 


$913991591509[5g162t[5gl732| golf gg] 59lggs 
$92:509|592621]1592732|59:843| 59295 415 93064 
$93613]593729|593839|59395 0159406 1[5 94171 
$94724[594834|5$9494515 9505 5[595 i650 595276 
$95827}595937159604715961571596267]5 96377 


£92066 
$93175 
594282 
595 3386 
$96487; 


——————G  _ or Ee 


97256 
98353 
$99446 
6005 37 
601625 


$97366 
598462 
F99556 
600646 
601734 


£97476 
998572 
599665 
600755 
601843 


597586 
Fo868r 
599774 
600864 


GOT gf! 


(h 2) 


The T able of Logarithmes. 


Ne ja|2|3]14|5|[5|7|8]|9|D 


(603144 
402] 1604226 
605 395 
626381 


24{60205 9! 


602169 
603253 
62433H 
605 413! 


603361 
604442 
6OFF21 


60648916065 96 


623469 
604550 
605628 


603577 
604658 
605736 


606704; 


606811 


602277]602386|602494 [602603 602819 
603686|603794 
6047661604874 
605844;605951 
6069191607026 


405 1|607455 
4©06]|;608526 


40711609594 
40811610660 


49911641723 


607561 
608633) 
609701 
610767! 


16118 29/ 


607669 607777|607884 
608739 (608847 (60895 4 
609808 160991 41610021 
61087316109791]61 1086 
6119361612042 612148] 


607991 
609061 
610128 
611192 
612254] 


ra 


609167 
610234 
611248 
612359 


602819 
603902 
604982 
606059 
607133 


608205 
609274 
610341 
611405 


612466, 


608312 
609381 
610447 
GI 1511 
612572 


410'1612784 
411|[6139 42 
412\[614897 
413/}615950 
414/1617000 
[18048 
619993 
620136 
41811624176 

[622214 


——_—_— 


612996 
614052 
$15108 
616160 
617210 


612889 
613947 
615003 
616055 


617105 


613102 
614159 
615213 
616265 
617315 


613207 


614264 
615319 
616370 
617419 


618257 
619302 
620344 
621384 
622421 


618153 
619198 
620240 
$21280 
622317 


618362] 
619406 
620448 
621448 


622525 


613466 
6195Tr1 
620FF1 
621592 
622628 


[613313 
614369 
615424 
616476 
617525 
618571 
619615 
620656 
621695 
622733 


613676 
619719 
620760 
621799 
622835 


613419{613525 
614475|614581 
6155291615634 


602928 [653036 
604009|/404118 
6o5 0891605197 
GOGI66|606294 
6072411607348 
608479 
609488 
GIOFF4 
611617 
612678\[106 


613630| 613736\[r06 


614686 
615739 
616790, 


6165811616686 
617629 rw 


| ——_— —— —— 
————m——_— 


618780 
619324 
620864 
6219092 


[622939 


617839 


61$884 
619928 
620968 
6220907 


633042|6 


ert9tllros 
610034 
621072 
622110 


23146 


qt 
615845 
616895 
#1794311205 


| —_—_—_— 


623249 
624293 
625312 
626340 
627366 


» 
wt 
hh 


629409 
55008 
631444 
1532457 


($2833 


623456 
624488 
625518 
626546 


6233<3 
624385 
625415 
626443 


6274681627571 


623559 
624591 
625621 
626648 
6276723 


623663 
C24695 
625724 
626751 
627775 


623766[623869 
6247981624991 
6258271625929 
6268531626956 
62787$1527979 


— 


623973 
625004 
626032 
627058 
6280$2 


624076 
625107 
626135 
627161 
628185 


6 
6 


628491 
629512 
630529 
631545 


628593 
629613 
630631 
631647 


628695 
629715 
630733 
631748 


6325591632659 


632761 


— 


628797 
629817 
630835 
631849 
632862 


6288991629002 
629919630021 
630926 
631951 
632963 


631038 
632052 
633964 


| 633468 
634477 
635424 
636488 


637489 


633569 
634579 
635584 


634679 
635685 
636588|[636688 


6336701633771 


634779 
635785 
636789 


6338721633973 
6348801634981 
6358861635986 
636889]636989 


6375891637689 


637789 


6378891637939 


6340975 
63508? 
636087 
637089 
638089 


641475 
43911642465 


= 638589|6386$9 


[638789 638888 
639486|639586|639686,639735 [639885 
6404$1|64058 yl 64068016407791640379 
641573164167216417711641971 
$42563|[6426621642761 —_— 


638988 
639984 
640978 
641969 
642959 


5 —s 
640084 
641077 
641063 
643059 


633165 


6 
6 
6 
6 
6 


624179 
625209 
626237 


27263 
28 287 


29308 
30326 
31342 
J2356 
33367 


CR — —— 
629104|[629206 
6301 23/630224 
631139j631241 
6321531632255 
1633266 


Cs es 


634175 
635182 
636187 
637189 


6 
6 
6 


634276 
635282 
636288 


IE rr — _— — 


638199 


637289[6 
643:89|6 


— 


34376 
35383 
36338 
37339 
33389 


639188 
640183 
641177 
642168 


643156 


639297 
640293 
641276 
642267 
643255 


Q—_———_— 


639387 
640392 
641375 
642366 
643354 


a—— 


643453 
[644439 
442|[[645 422 
$431[£26e0e 
44411647383 


442? 
441 


644537 
645521 
646502 
647481 


6475791647676 


[43553643650 643749\643847 

6446361644734 
6456191645717 
6465 991646699 


644932 
645315 
646796 


647774 


647946 
644931 
645913 
646394 
6473723 


— 


644044|644143 
6450929|646127 
646011|646109 
6469921647989 
6479691648067 


anne 


645 £26 
$46:93 
647187 
GaVibs 


79tel 
646306 
6472835 
643262 


649335 
650308 
651278 


649 360] 


648555 
649529 
6590522 
651472 


648459 
649432 
650405 
651375 


652246| 


652439 


652343 


648653] 
649627 
650599 
651569 
652536 


648750 
689724 
659696 
61666 
___ 


64388348! 
649321 
650793 
651762 
652729 


648945! 

649919 
650890) 
651859 
652826 


649043] 
650016 
650987 
$51956 


652923 


649140 
GForly 
651084 
642053 
653<1 91 


649237 
650210 
61181 
652149 
6F 3116 


| 


> ——_— 


' 
' 
; 
| 


T he T able of Logarithmes. 


N|o|r|2|[z3]4|5|5|7|8| 9D 


(i) 


450|[653213!653309|653405|653502|653598]65 3695|653791]65 3888]65 393 4|654080|] 96 
45111654177 {6542731654369|654465|654562/654658]654754|65 45 50165 4946(655042]} 96 
45211655138] 65q2351655331165 5427165 5523/65 5619065 F7rs 655810655906 6560021} 96 
= 656098]556194|656289|656386|656482|656577165$673][656769[65 6864656960} 96 
45 411657056165 7152]6572471657343[657438165 7534165762965 7725 [657820[657916])} 96 
455li658011]1658107 658298[658393|65$488|[653I584|658679|658774|658869 
456||[653965 [19080 659250[6593461659441]6595 36659630165 9726|659821 
45 71 1659916|[660011 660201 [660296 [660391 |}660486|[6605811660676[660771 
4581|}660865|660960| 6611491661245 |661339|661434|6615291661623[661719 
459116618131661907 6620961662191 1662246 1662300 662475|[662569}662663 
460 tht oeenes 663041 663135 663329 663324|\663418|663512 6636957 
4611|16637011663795 663983166407816641721]6642661664359|664454|6645 48 
46211664642[664736 664924|(665018|[66511216652061665299|665393 [665 497 
463}[665581] 665675 $65862|[665956|[666049|6661 431666237 |666331|666424 
4641|666518]666611 66675 91666892|[6669$6166707916671731667266[667359 
465||1667453]16675461667639[667733|667826]66791 9{668013|668106|668199|[668293 
466||668386|668479|668572|668 665 [668759] 66885 2|668945 [669038|669131 [669224 
4671 1669317|669409]669503 [6695 96|669689| 669781} 66987 5]16699671670060[67015 3 
468|1670246|1670339167043116705 24]670617}670709}670802|670895|}670988|671080 
69, 671173 671265][671358167145 116715 4316716361671728|671 8211671913 672005] 
Cm 
470} {672098 [672190 6723751672467|167255916726521672744|1672836 6729291] 93 
47111673021 (673113 6732971673389[6734821673574|[67366616737581673849 
47211673943 1674034 674218167430916744021674494|6745861674677167476%]| © 
47311674861]674953 6751371675 228167531 916754121675 50316755 951675687 
474116757781675869 67605 3]167614516762361676328|676419|6765111676602 
— — . —_ — — ———— 
47511676694|676785] 676968167705 9167715116772421677333167742416775 161] 91 
476116776071677698 677881 [6779721678063167815416738245{167833516784271} 91 
477116785 18] 678609 678791 [67888216789731679064[67915516792461679337} 91 
4781167942$|679519 67970016797911679882[679972|6$0063|680154|680145]| 91 
47911680336|680436 680607 6806981680789}6803879{6$0969|6$1060|681851]} 91 
480||681241|681332|681422/681513/681603|681693|681784|681874 681964|632055 9c 
481||[632145 [632235 |6$2326|682416|6825 06|682596|682686|682777|682867(682957]| 90 
48 21|683047|6831 371683227|6$331 716834071683497 16335 87163367716837671683857]}] 90 
483 683947 684037|684137|684217|684307[684396|684486|684576[$84666[684756|| 90 
454 684845 684935|}685025|6851 14 685 204}685294|685 383 6854731 685563 685652]} 99 
485|1685742[6858$31|635921|686010|68$6099|68618$9|68$6279|6386368 686458 686547]} 8 
486 [en55ts 6$6726|68681 5|686904|6386994 (68708316871 72{687261}68735116374391]] $9 
48711687529]1687618168770716877561$687885 [6387975 [6388064 (68815 3]68824:|6883311} $9 
438||68841 9; 6885 09|688598| 6886871 683776|688865 [68895 316890432|689131|6892201} $ 
489] |68$9309|68939y8|689486|6895 751689664 6897531635 639341|[689930|690019| 690107 vs 
1490 [690196 699285 690462 690550] 690639|6907:8|69081 6|6909051690993]||] 89 
491] |6g1081]}691169 691347{691435|691524|691612[691 7004691 78916918771} 88 
49>||691965|[6920F53 693229]692318|692406|1692494|[692583|/6926711692759]] 8$ 
49311691947|692935 693111]6931 9916932$7|693375[6934631693551 693639] $8 
494|11693727}693815 316939911694078}694166|694254 69434314 694429 694517 $8} 
W— ——  — ———_  OY———— 
pool puts 694693 694363|6949561695044[695131|695 21 9]695 3094695 394 83 
49611695 4821695569 695744|695832|695919}696007|696094|696183|[69616g]|| 87 
497116963561696 444 696613|696706|696793]}696880|696968|697055 |6$7142|| $7 
1498 ||697229[697317 697491 |697578|697665|[69775216978 3916979326|698014|] $7 
499|169$1011698188 6983621698449|6985 35 6986221698709|698706|69888 31} $7 


The Table of Logarithmes. 


Nlo[+]/z|3|4]151617|8|9|D 


00} |698970[699057|[6991 44699331 [6y9317|[699404[6994911699578 [Eg9664 [699751 li $7 
01} |6g98 38[699924| 700011 [700098700 i(84[700271[700353[ 700444700531 [700617 || By 
o2117007041700790170087717009630701049] 7011361701 232/701 3091701395 [701482] Is 
$035}70156817016541701741 Teoggr 701913|70i 999] 702086|702172[701258[702344)| B65 
$041170243017035171702603170 702775|7028611702947170303317031194723105|| Bs 
o5117032911703377170 346317035 491703635 [703731 (70380717038 93 [703979]704065[] 8s 
o6[[70415117042361704332/7044081704494] 794579170466 5170475 1[7048371704922]| BE 
0741705008[7050941705 1791705 265 [705 3501705 4364705 53231705607} 705 6931705 7781] 8rd 
o8fi7o58631705949170603547061 19) 7061206170629 1f706376[706462} 7065 47[706632]| By 
95 706718 7obhoy 1068881706974 70705 $1707144170731917073151707399| 7074851] 85 


10147075 70 
11 (4708431 
12 [709269 
1399710117 


——— _ 


7093 51170943917095 24170 


707655 10774017078 16|707911[707996|708081|708166[708251 
708506|[708591}708676|708761| 7088 46|708931 [7090t 5709100 
709694170977917098631|709948 
7101031710287[710371}71l0456] 710540170625 [710709]710794 
14h710963171104817111321711a17] 711 gorſ7tig8gfmtigdgt7IILF fat fii6gY 


708336 
7ogi8y 
710033 
710879 
711723 


(18117143291714414 
SISHITL5F167I7L'LFL 


711807 [711892{711976|712060 712144|713229|[7123130712397 
7126491712734} 712818|7129031712986[713070[713154[7132 38 
713491174 3575171365 9171 374317138 2617139 h0[71 39941714978 
14665171474917148 331714916 
IsSorf7iogh6172 566917157753 


7144971714581 
$L471$ 335 TLI941 


71i2481}7i25 6611 $4 
7132231713407}! 8s 
TI416217142 4611} $4 
714999171508 41] 84 
Ti5836|715919)] 84 


—_— 


20 716003 1716087171 
$211171683$}716921 
F2211717671 717754 
S$23][718502}71i8585 
524 411719331 719414 


716170 116254] 716337 716424 [716504|[716588]716671]1716754 
717004|[71 7088171717117172541717338[7174211717504[717587 
717837|717920[718003j718086[718169[71825 30718336[718419 
718668{71875117188 341718917 [718 999/719083f7191 65} 71 92.48 
719497171 9579171966317 19745 [719828 281719901171 99941720077 


$25 
526 
$37 
528 


12015917 73034 421720325 720497 [7204901710573 
720986]7210681721151]721233| 7213161721398 
721811]7218931721975|7220581722140]7 32222, 
722634 7227161722 79817228811722963) 7330475 
73345 617235 38172 36191723702472378 4] 723566] 


72065 5 
721i 491 
732305 
733127 
733948 


720738 120821 120903 
7215631721646[721728 
7322387}732469{722552 
733209172329117 23374 


724029]724113þ724194 


—— 


7350951735176 
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731347173143${731508 
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mem. 


| 
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$47 
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732394] 
733197 
733999 
734799 
735599 


—— —— 


73247417 3255517 32635 [7327 15173379617 338 76 
733»78173335817334381[733518[7335981733679 
734979173415917343 39173431917 343991734479 
7343$7917349591735039173511917351991735 279 
73567917357591735838[135 918 [735 9951736078 


7329561733037 733117] 
73375$9[7338391733919 
1345 $917346391734719 
735 3991735439!73551 

736157 136+37]736317] 


545) 7363971736476 
$46117371921737373 
$4711737987 1738067 
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v6 


7365 $61736635173671517 36795 [736874 
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738146[738225[738 3051738 354 738463 
m___ 739018173909717391771739256 
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71 
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7377491737829 
7335431738622 
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T he T able of Loggrithmes. 


Nlo|ri|2[3][4]/5[6[79[8]9] 


7140442317405 21 [74059917 40678]74c757| y408 3617409 o 
7412301741309[7413881741467[741 5461741624[7417031741792}74r860j} 7 
$53117419391742018174109617431751741354[743331[74241 1174243 9174: 5631742647)} 7 
$53117437325174:8031741883 [742961174 103917431 1311431 96174327 5474335 317434315} 71 
$$4117435 0917435 $81743667 1743745 743823 743902174 4397 91744053 144136 144*t51} 78 


7429941747073 


$55 

F56 
$57 
$1 
159 


7443931744371 744449 7445 28 744606 
7450751745 1531745 3311745 3091745 387 
7453 551741933174601117460891746167 
746634174671 21746739|746863[74694517 
747412174748#917475671747645 1747731 


744634]74476:|7448$40|7449191744997 
1454651745 543174163117456991745777 
746145174632 317464011 14647917465 56 
A. 747101 [747179114745 619747 334 
473001747878174795 51143033} y491t0 


79 
73 
73 
78 
73 


62 
$63 
564 


F 


743188 
148963 
749736 
750508 
751279 


748 166]748343|748431 [948498 [743575] 7446 

14904017491 1817491951549271 1749349 

74931417499911749963 [y50045]y50115 

150586175066317507 391350817} 5ct 9gh750971 [75 1048 

751356175 1433}7515 10 151587 1516640751 741195 1818p pg rf gg} 75 ion: 
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31143731 [148808 [74383 5 
9$4371749104[749532[7 49679 

1991110377171935 41750431 
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565 
566 


9520483 [752125 [gf 2202/95 2379 
753816175258 93]75 2969] 75 3047 


152356| 7924373 [75250975 2536195 1663 


f23749 

15 312317531 $9175 3577175 335 3175 342 9175 35061 7 
$671175 358 3175 365 9175 37361 75 381 3175 3899175 3966175 4042175411 91754195 [75 427214 97 
$658[175 4343175 44251754501} 75 457817 $465 41754730115 915438 3135495 9{75 $0361} 4 
$69\[755143 755 189] 75 5265 755348175 $417175 549417555 $5646 795745 755799)} 7 
Spotl 55875 [p55 95 119756027 [9p56107 Fry erm g fag ety 6330 [5 6408 413546560 74 
$71 1175 6636|756712/7 56788 [75 6364 [756940 16]7570921757168 $7320 
$711175 739675 74721757548 [757627 [95 76990757775 19505 3[7 $8079 4 
$7311975 815 5{7538230/75$306[75838 2175345 3{ 753 533g o36o 75385 
$74]175891 21758988} 75 9063175 91 390719214175 929017 59366 Fa417 TY95990Þ 76 
$75 1145 3668 '75 9743175 9819} 75 9394 [75 9969} 260045 [960721 7601961960272 werertl'H 
576176042 2 [7604981160573] 760649| 760723} 760799|160875 [760949]76 1025} p6tion 
$77 [261176 761251]761326[761402[961 477} 961 55ufyer 627 yer forty et rob] yerdg 3 
$781[761928,762003][761073|[976215 309622 23031961379 |96245 317615 290962604 h 
$79 161679|463754 162829}y62904{762978}96305 31963123 [4p6$103}7634790} 76335 308 75 
5$0[[7634:8[763503|763578176365 30763727] 763004 163877|163952[764027]764101 || 35 
$81] [764176|[764251|764336176 764475|7645 49964614 [564699176477 44764845 i} 57 
582] [76492 3|764998 [y65072 [7651 471765 221] 765 2961765 370 196 5445 [76551 91 7655 94Þ} 75 
533] [7656691765743 _ p96 53921765966] 766041 [7661 15 [766 139} p66164j766 $3815} 7 , 
$84}[766413| 766487} 7665614766636 1966710 —— 1166859 [7669331767 10071967082} 7 
$35 [17691 5617672301767 304176737 94767453 96757 767601 1676751167749 167823 7 
5$86||76739$]767972|763046| 7681 19} 7681 94 [763268 [768342[76T 41 61763490 [7635648] 7 
$87|[768638|768712| 763786|768860}768934|769008 [7690831|7691 5617693291 769303Þ} 7 
$8811969377|76945117695 25 |76 95 991769673126 97 4617698 10] 769894 [769963[77004:}} 74 
$$9{[770115}770159] 7701631770336177041017704841477055717706311770705 [7740778 | 74 
5s 90||77g852 [170946 77-9991771073|971 146 [p91 27 1293] 771 3671771440[771514[f 7 
$91 |[771587 [pp 1661197 1734/77 i voy i 88 i fg prtors [7710187731023 [77141 75 (772248 77 
$93|| 77333321775 3951772468 [7745 42{ 772615 y9 i 68897727620 771835 177 77:99 7 
$931/27395 5177 3138{773n01[ 95733741773 148] p73 421177 34940 7735 67477 36 7mm 
$9$411773786177355 91773933197 74006177497 91774152177 4225 714298 114971177 774444] 
$95 11774517177458917746631774736 hee 4 hg 97 495 5119 $0: 8hy75 100077 5193) 7 
$9611775 2461775 3191775 3921775465 [7755380975 610/979687 ron _ 7749021} 7 
$9711775 974[7760471776119177619317762S5 deter 9641117964851 - 7766:9]] 7 
59811776701 17767741776846177691 9177699: 297064 mg 11509175725 2197735410 73 
$9911771437 177749917775 721777644177771 7197778 917 27861 12379341778 79 7: 
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The T able of Logarithmes. 


e1rTz13141516 171819 1D 


o11177$3741778947 

2117795961779669 
6031178031 7[780389 
60411731037}781109 


7782961778 368177844 | 
779019[7790911779163 
71974117798131779885 
780461[7305 331780605 
781181178125 31781324 
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7781511778224 


778513 
779236 
779357 
780679 
781396 


778585 
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790029 
780749 
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60611782473] 782544|732616[782688[782759[782831 
607|[7831891783260[783332[783403173 347517835 46 
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782902 
783618 
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T he T able of Logarithmes, 
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854367354428 


844974 


856789 
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The Uſe of the Table of Proportion, for the more ready find- 
ing out of any Logarithme, from 10000 to 100000, _ 


Hen you have any Logarithme or Number above 10600, you may find ir 

out 3s before, by rhe, Difterences which are 1n the laſt Column of the 

\ ? Tables: Bar for your more eaſfic and ready performing it, this Table is 

of great uſe 3 wherein you have all choſe D;fferencesready divided, and caſt inco 10 

parrs: So that between cach of the 10060 Legarithmes in the Table, you may eaſily 

know the ten Incermediarte Legarithmer, by che Proportions] Part of the Difference 
for any of them, 


 Thusin the Table che Logaritheme of 2000 is . + 3.301029 
The next L:garithme, berwg the Logarithme of 2001, is 3.301247 


Alter the Charafteriſticks of theſe Logerithmer, 


So have you the Logarithme of 20000, 4. 301029 
And che Logarithme of 20010, 4.301247 


The Difference berween theſe rwo Numbers is 21 8; which for the ten Intermediate 
Logarithmes maſt be divided into 10 Equal Parts, which is ready done in che Table 
of Proportion, afcer this manger. 


D in 33/145 57-1607 ETS. 
318. |31 63. 95 [127 159 199 222 254 386 


So that the Log arithme of 20000 being 4301029 
The Logarithme of 20007, by adfling 31, 1s 4.301060 
The Logarithme of 20003, by adding 63, 1s 44301092 


And ſofor the-reſt, ro 20010, 


Or; on the other ſide, Let your Logerithme given be'4.301251, and you deſire, 
ro know what Number apſWers to it ; the nex; Number leſs inthe Tables is 301 01g, 
which is the L:garithme of 20000 :; but this is 222 more, and the Common Diffe- 
rence in the Table is about 218; turn therefore to. this Difference in the Table of 
Proportion, and there you $hall ſee that -322 makes your Number 7 more: So char 
4-301251 is the Logarithme of 20007. . 

And thus you aye rhe Labour of :mnlciplying and dividing the Differences in the 
Table of Logarithwer, they being here ready done ro your hand. 
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As are Limited and Appointed by ſeveral 


K& GorES 
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Relating to the 


Cuſtoms « Nayigation. 
AS ALSO, | 


For the ExeorRTiNG and IMPORTING of 
| PROHIBITED GOODS. 


TO COGETHER WITH 


The ſeveral STATuTE $ whereupon they are 
Grounded: Being duly Compared with the Statuces at Large, 
, andthe Abridgmentto this preſenc Year, 1664+ 


USEFUL FOR 


Merchants, Factors, for all Officers belo 
rae Cuſtoms, Maſters of Ships, Purſers, and 
Mariners, Wharfingers, Lightermen, and Wateract. 
In what caſe both Ship and Goods are Forfeited 
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aig and Fagiors/and Donengn) 
oY = or. Maſters of Shipg#nb 5. On 
Lett 3R\\ d\ »D 
ny Yee "A ND... iron ads ww 


Tt OcGconiand Mariners: And to-ull 
..,other. Honeſt-minded+Men whom ol” & 
may Concern, -* 


SAMUEL TYRA” 


Wiſheth Proſperity, Courage, and Wiſdomiti 
+, all Your Lawful bneratngg, Y 


I ) $2.3 


Go 0 Rn ns, T 


4-1 Your ſakes I have wibreed thi 
following Abridement or Summary 
of the Laws ,, and Penalties , and 
Y Foro ines” 4s are limited and a: 
Ws pointed | ſeveral eAtts of Parha- 
ment, relating to the Cuſtoms and Ao. 

as; inwhat aſes both Ships and Goods are forfer- 
2008 ws oe or Importation of Prohibited 
with the Sm Statmtes where- 


_ 
= 
. 


I 1 


yon hes are grounded, duly compared with. 
the Statntes ph large, and? the TORS tO, 
1664. -4y 


jdt = rovoked to annex this $, 
ſftom-Houſe FR. the More ore Ys rINC1- 
6 i os will 1 have to 5 WE | 


fome of your defects.” or Want of eds mn hols 
(0 2) things, 


— 


The Epiſtle Dedicatory. 


things, by my own in times paſt, when Ipas aCom- 
mander my ſelf. T hrough ignorance of theſe Laws 
your Goods have been ſeiſed and loſt , and Shigs 
floppd and bindved in their Vinay 5 t6the Fo 
loſs and damage of ithe Merthants, and Owners, 
and NAariners: Whereas if all concerned had 
et the knowledge of what they ſhould know, they 
1gþt prevent chirleſ and damage, andwalk Joe k 
raged ror any detriment recthemfefves or 
) the Officers ; Whereas otherwiſe, without thi 
vs , your Ignorance is the Officers. Agvan- 
tage.” and be will make you pay for it. « And as 1 
won aqwmſe CVErMan. 10 ls Ou iSavionr's 
Counſel Maithew 22/21 Render therefore unto 
Czfar the things that are Czlars, and unto God 
= things which are God's: as likewife Rom. 
6,7. Render therefore to all their dues, Tribute 
to whom Tribute js due, Cuſtom to whom Cu- 
(tom, Fear to whom Fear. Honour to whom Ho- 
nour”: $o likewiſe F do adviſe all Officers to go 
diſcreetly on 1n their Buſmeſs with all men , and 
aot hinder, lett, or abuſe, in word or aftion , ; any. 
one With whom they 56 Ruſmeſs, without juſt 
cauſe ; nor thoft that fall intotheir Hands ; nor to 
take the juſt rigour of the Lav of England, left 
the Univerſal God ſhould take. the Led Hea- 
ven p08 us for our Errors Y feat : but take 
reaſonable Satisfaftion. This is my j; uh to bath 
Merchants and Officers,and all others concerned. 
I am their Well-wiſher, and Jo remarnta be, 


pl td 6 SAMUBL 8.2438 8 x; 
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70-F- SUCH Ht, 
PENALTIES and FORFEITURES 
As are Limited and Appointed by Several 


vACTS'OPA MHAMENT. 


\ud 


Relating to the 
CUSTOMS. and DR ada 


Fiſt; ty Laredo Papa, X14 


T4 4 


ks lint Ne eetuaddgte A 
Imporred from the nd 10 Be 
nufafturc 3 eerwile toi Yip and God, ae forced, per'id. at rs 


Except the Goods of the Spaniſh Planeations may be broughr wry 3 yt 
Grnls af rhe Pwrngel Plantscoms ainy be rough: from phe = 
Commodities may be brought from any Port on the Sourhward or Ke! 
Bona Speranza, and the Commpdirics of the Lavin Sets may be brongh 

Pore within the Straight; ; Provided thar all cheſe Goods may pron in "ig 
Shipping, otherwiſe borh Ship and Goods are forfeiced, per 


Fawrthly, All Goods of Forreign growth, 
from the plact of cheat! 

where they-are uſually firſt Shi 
rheetry ory Snares 5 

nee point boch Ship and Goods are forfeired, per id. Shan"'*" 


(6,7 Salt and Bran- 


, was {tf , 
be Leon þrinf ob Gn fm Rack! 16 Bilal 3d the Sip and Gd 


Fqbp, All Goods caric from Pay wi Bit tl and, 
whereof rhe Qwners or ao plow 

lih, wats he « Mailer gs jr rhree fourths of che Woriniers, bach" Ship and ns. are 
torfened, per id. Star, J ' 


Sixthly, All Goods of the crow, \ or maanſaſture of any oi 
(Hes Plancations, ſhall be firſt landed Ireland, Wale, or Berwick, 
dey aeg'be dalpontd ocherwiſa both Shipeng Ga are forfeired, per id. coy 
Seven ly, 


—_—_— 
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n Penalties ond Forfeitwres relating, to 


Seventhly, All manner of Wines, Rheniſh ; ll Spicery and Grocery, Tobac- 
co, Por-aſhes, Pitch, Tar, Rofin, Ste, ol Boards, — :mbet, — on thac 


ſhallbe imported from ons Ne —_ "ems 
wh ey arc Gor Stat Lis to PFevent 
Gp. 7 


any, [+ faxteir 
LES a8 > 
Fr. &c. in 


Eighthly, All Freſh Herringþ[F(gh{Cod or Boffbck, Colesfiſh or Gul-fith, that 
wt be Imported into England or Wales in Forteign Sh ATP Eee yo Ship and 


PF THT RAOT Thr"d bs 4/7" 


8219927 yd boreuogge brig baumi.. [215 2 


ot pram 0 entire 


ManufaGures. od1 07 nila ft 
RE PETE OT TIA CLE WAVY) 


feited. Vide Stat. 25 Hen, $. 14. 


Braſs. fer may ſcdreh arid {ciſe; Warts v1 inro the Realm £0 


wxhbfland che Poon Tiny and Pewrers 
pant per Stats... 
Several Come Woolen Clothes, Wovlen Cap PS, "Ribboos, mens of Silk and wall of: 
modities for= Salk and of Thicd,' Silk Twink, Embroidered Laces of Silk rar 


oh. 


Tin and Pewter 


feited, Yogs, ox any Harneſs be to Saddles,'Spurs, Bofſes for | 
frons,” any manner of Locks, Hammas, Pincers, 'Fir = 
Tennis-balls, Potnts, Purſes, Girdles, Gloves, _ Girdles, Tron | = 
Tin, - or Alchymy, -or any. Wrought or auy T earher, any 'Taw 
| Aahe ho, g Or & /Knaves,' Daggers, Wood-knives, *” Bs Sheers 
Taylors, Sciſlors, Razors , Cheſs-men, ing. Cards, Combs, Pacrens, Pack- 
needles, any Painted Wares, Forſers, Caskets, ings of Copper or of Latren, guile 
Gig #5 ng Hanging Candleſticks, Caſing Balls ball, Sacring B 
es, Scummers, counterfeit Baſons, Ewers,, Hats, and-Braſhes, Cards for 
Woull, ES Thred called Iron-Wyre, or whated Wyre, are forteiced if any 
luch be Imported inco Eng/and or Wales. Vide Stat. 4 Ed. 4. 


Probibited All Iron Wyre, Carty, or Wool-cards, that ſhall be Imported into England 
Coe forfeited, or Wale, are forfeired. onthe + 39 Eliz. 14. 14 Cer. 2. 19. 


"oF A kr: "Harnes for Girdles, -Boimes, Leidut, Laces, Purſes 
5 Sailors, Andirons Cob- 


thus v1 


Ez 5 Chafing-diſhes, Hanging Lavers, 


5 ND = 
for 


Candleft: rates, Horns being Imporred into 


Enpland, are Fart or the value thereof A da 6 the King oy Prolecytor, 
Theſe may be ſag for in avy Corporation where they are. Vide Stat. TR. 3.12. 


"All Gudics,* Harneſs for Girdles, Rapiers Daggers, Kdives, Hilrs, Pummels 
DP Blades, Handles, Scabbards, Ropiens Knives, Saddles, Hoxſc-Harne(s, 


 Seurrops, 


2 Ig the C uftoms and Ne avigarion riow,. '3 


Stirrops, Birs, Gloves, or Points; Leather Laces, or Pins, char ſhall be Imported in- Goods my 
to Ewplond or Wales, ſhall be forteic. 5 Eliz. 7. ted. Howe: 


All mannerof Silk wroughtby it (elf; orwith any ocher 
the Realm, Ribbons, Laces, Gitdles, Corſes called Conſes of 
be forfeited, per Stat. 19 Hen. 7. 21. 


\ AN Forreign Bone-lace, Cut-work, Fringe, Embroidery Bandſtrings, Buttons, or g,,4, 
Needle work, made of Silk or Thred, or eighty of them, being Imported ineo Gap- tot 162 (. 
land, Wales, or Berwick, (hall be forteired, befides che Forteicure of one hundred 


' pound, 14Car. 3. 13. 


All manner of Woollen Cl 
Woalet, from beyoad the Sea, 


, un any ace our of 
yr hp eee 


SEdv.3. 3. & 4 Ed. 4.1. 


char hole Jagorred into Englantl Jreland, or 


——— 


— 


In what Caſes geiay, refyl fv" Sie ary 
ug. 


A, EL Goods ths ful] be Shipped or Landed before th Cum pa 

in the Cuſtom-houſc, arc Tide Stat. 12 Car. 2,4. inticaleds T be Af or 

for the Tonnage and Prndage, © Fr 
All Goods that (halle Shipped or Landed, or purinco any oches Velſelto 


ped or -Landed, at any unlawful cine or plact, arc forfeir, or the value 
1 Eliz.2.& 14 Ca-2.11. , 


I 
5 
[ 


If any Maſter of Shi 
ca hedichatiebt | rr 
or the preſence of one or more Officer, ſhall forfcir 
the ſaid Goods ſo unſhipped, Vide Star, 14 Car. 2. It. 
'# 


Keery Cuſtomer; Collecor, and , that doth coaceal his Majeſties Cu- 
ſtoms; being duly Emred, ſhall forfeic creble the value thereof, per Star. 3 H.G6. 3. 


; Goods aid Caſtom ar the Imparcation, and oughe to have allow- 


L 


Z: 
p 


00nd 
without Far 
the prua{- 


ra, 
87. 


b 


: - 


P 


onr Teſs i —% than i refled k 
bf has, 14Car. 2. --why ta prope: 
, =" | 4,7.” 
be Landed again in d, Wales, or Berwick, be Landing Goods, 
If any Goods be on board a Ship co be carried from Porr to widhone fon-anuſe-for- 
CR hee, A NOS fon Poepco Pons, vidhenr Jn 


of | , and . | | not " - 
under the Cuſtomers Hand in P Shipped ed fuſt tor 
anocher Port, al ſack Goods notvertifed oe dy rot ye cr To 


delivered, and the Goods viewed, (hall be forfeit pry Star. 3 H, 7. 7. 
| Quere, Whether this Statmie be in forms ant? 


All 


— 


Gvalds Hottes,” All magnes of Goods, Wares, or Merchandizey: that ſhall be Exported, andeſcape 

and wet diſcove- undiſcovered unto the Officers of the Cuſtoms, the Owner or Proprietor ſhall forfeic 
red wito the Of- double che Value, according to the Book; of Rates ; Excepe for Coals, for whuch they 
fieets Prſevt |. hall forfeic doublethe.Cuſtom., Yide State 1.4 Carat #1 Ft al 
[ue. 


double the vas 
England and Al! Goods, Wares, and, Merchandize, chas: all ya by Land berwixt England 


Scorland,Gogds and Scotland, (hall, paſs by and through. Berpylck-and Carliſie, and-pay Cuſtom ac 
5.00 > due of choſe 'Pas, PERL dAwy me £. oY pr Stab, 14 (or, 2.31, | 


a 


ee m—_—_—_ — DO — — — _—_ — _ 
— 


gfccncs be F oy Woman, or other a tis under the Age of par on one 


granted {or Paſ- _—_— 
ſengers to 4.4 hrs 5 NY he pin 8 oe Se 
brjoad the Sea. Perſon ſhall fo wh that bor Stat: hy 4. 


Leather, Tal. . Pexſon Tranſ or to be. T Tallbw/\or 
o—_—_ = Ke Fes oa Peg beyond the ow if Trad be fk, is 
JS Pherem they lire Exported. Fide Star. 18 Flix. 9. 

Hoys or Plats, If apy Hoy or Pla croſs che Seas beyond Norway ET et in Normandy 
RR ueivard they halt be Frfle, Pade Sr. 1 Elzs 113 $ Bll $. V3 Bliew3 5. 


VV? 33% 3 
I. 82E 


Cora or Viftual. ” any Corn, or _ F— be Tranſporred, execeding > the Prices ied 


the AF for Encour The; aku dig ſhall be chiey ſball 
ie 'rhe vio) % ad al the. valac of che 
Goods. Vide Star..n, Phil. # Me, (Welton A end! Manners alle Good 
nd —_ 's IrnpHif 7 


Farllh Many. J1f.any Govds of he grow ain of mana of droſpetd 
þ> nol into his Majeſtics Plantations yo ane Pe whe 
ron ta Ship and Goods ae Etched, Ye Fit i5 _ a rai | 

D on 6 If che Mater ll lr a} Bitte Ltda befor» TefEary made wich- 
24 bo. Pink po Me arrival, if ks hes rayon + 1 te P] 


tigy 2: 031! 


rope; ; py 
Karp $6 hall EXT Es 


Hts cater Fe Sth. $08. = be 


-\1 4% 2; 41 


Sep ws Lap, Sep rol 


| ſach 
_— *® forfeit, as alſo the Ship #. 12 C4r,3. "oy 


$\a + wal | -” 
Ly Se "Which wel GUN 
- = 5R. 2. WE 917. <7. 2 « 6. 


bye ©. A Fs 


v How + 


a. 


x (hall ur for | the Weſt 
ag jy ot Yo Year, ſuch Veſſcl 
NA Fiſhing Trade. 


” "hey 


7. * 
2, ; $4 0 Hand bv”: 
« «i aint F , 


my theC uftoms ind big avigation, 


By — Is on er er ens. 
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If any Skin, tann'F or untann'd, of any Or, Steer, Ball, Cow, or Calf (exce . 
Calve-skins of four pound weight apiece, rl under) and Sheeps Skins dreſſed (cxcepe ———_ -v 
the Wooll of fuch Skins or Hides, which are for the Ships neceflary Provi®on, ſhall 
= ont of England beyond the Seas, or into /reland or Scotland, or the Iflands be- 
onging to England, (hall be forfeired. Vide Stat. 14 Car. 2.7. 


Tf any of the Hides or Skirs aforeſaid, that ſhall be. taken off of any Beaſt in any rizes tranſder- 
of che Iſlands belonging +0 Englend, cxcepe Ireland, ſhall be Transported into any red, excepe from 
Place except England, the Offender {hall torfeir double che value for every Offence, \rrland, the 
per id. Stat, penalty. 


All manner of Ammunicion may be prohibiced at his Majeſties pleaſure. 12 Car. Ammuzitiog 
2s 4. =P _ be Probib- 
Its. by 


If any Sheep ſhall be Exported, the” Offender ſhall forfeic 20 5. for every Sheep. Sheep exported, 
Vide 12 (ar. 2. 32, the penalty. 


If any Wooll, Wooll fells, Wooll-flocks, Mortlings, Stiorlings, "Yarn made of Fullrrs Zorh 
Wooll, Fullers Earth, Fulling Clay, ſhall be ſhipp'd ro be Exported, the Offender & Fulliag clay. 
ſhall forfeit chre= Gullings for every pound weight. 


Tf any Maſter of a Ship, or other Mariner, be knowing and conſenting to the Ex- The penalty - 
porration of che Goods aforeſaid, be ſhall forfcic all his Goods and Chartels, per giving conſexc ts 
idem Stat. | the ſhipping of 

| the [aid Goods. 

Theſe" Offences are alſo made Felony per Stat. 13, 14 Car+,2- 18, except ſach x 
m——_— Wooll, .or Wooll-flocks, as arc for neceſſary proportion for the Sheep? A000 

ips ule. | 


If any Wooll, Wooll flocks, or Yarn made of Wooll, ſhall be prefſed with any Weoll, &c.. preſt 
Engine into any Sack, Pack, or other Wrapper, or ſhall pur, preſs, or ſteeve Wooll with av Ex- 
or Woollen Yarn into any Pipe, But; or Hogſhead, Cheſt, or. orher Cask or Veſſel, gne,&c.peaaity, 
or carty or lay any fach Wool, Wooll-flecks,” or Yarn made of Woall, , nger to. rhe | 
Sea or any Navigable River, all {ch Wooll, Woell-focks, and Yaru made of Wooll, 
ſhall be forfeired., Vide Stat. 13 & 14 Car. 2. 18. 


If any Wooll, Wosl{-felſs,"Mortlings, Shorlings, Yarn made of Wooll, Woell- Fuller; earth, 
flocks, Fullers-Earth,  Fulling<lay, or Tobaccopipe-clay, being in any Pack, Sack, &<- Tobacce-. 
Bag, or Cask, {hall be carried upon 2ny Horſe, Cart, or other Carriage, except,in "9 
theday time, viz. from the firſt of March to the ewenty ninth of Septemwber berwixr 
the Hours of four in themorning and eight ar night, and from the rwency nint't of 
September until che firſt of March berween the Hanrs of ſeven in the morning and 


five at night, otherwiſe to be forfeired, per jd. Stas., 4 


_ 


Tf any Tobaccopipe-clayhe Exported beyond the Sea, che Officer Thall forfeir three —_ pipe 
clay. 


8 


5 


ſhillings for every pound weighg, per id. Ste8. . | 


4 ts. þ| > of , - , (4 

If any manfitr 6f Sheeps&ins;! Woall-felle, Morclings, Sons or the Skins Sheep rhins, ov 

of any Stag, Bucky Hind , Doe, Goar, Fawn, or Kid, or the Pelts or Skins of the Learher, ac 

any of them, or the, made of any of them, be pat on board any Veſſchro 1949: 
be exported, chey,"thall"be forfeited, ' Ao two ſhillings fix pence for every Fell, 

Showhiag, Mortling, Pelt, or Skin, To Shipped & be Exported. Vide Stet. 5 Eliz-32, 


Al Cartel , .excepr of Scotland , that ſhall be Imporred into Englend;or Grear Cartel 
Wales backs the ft of aly and the rivextiech of September in any year Set Al imported, the 
great Catrel of Scotland chat ſhall be brought in betwixe che exwenty fourth of CHu- praddty. 
gaft and the rwenrieth of December in any year, ſhall forfeit for every Head forty 

(0) (hllings ; 
£ 


Penalties and Foxfeitwres relating to 


| ſhillings; and for every Sheep brought in berwixt the one and ewentierh of Auguſt 
and ewentieth of December, ten ſhillings, per Stap. 15 Care 2. 5. 


Gooods entred is IF any Goods be entered in any other mans Name than che true Owner and Pro- 
axether mens prictor, they ſhall be forfeit : And if the Officer conceal any Offence in the ſaid AR, 
"_ fe hal forfeit one hundred pounds, Vide Stat. 1 Eliz. 11. 


Priſage and If any man, being free -of the Priſage or Butlerage of Wine, ſhall Enter another 
Batlerage of mans Wines in his Name, whereby the King loſerth his Buclerage, all Wines {o En- 
"nes, cred are to forfeir double the yalue of che Cuſtoms thereof, Yide 2 Hep. 8. 5. 


If any man offend contrary to the Stat. 1 Hey. $. 5. he ſhall forfeir all his Goods, 
Vide Stat, 2 & 3 Edm. 6. 22. 


Super, Tob If any Officer of che Cuſtoms ſhall ſaffer or give any Warrant for any Sagar, 
Gieees, Rn Tobacco, Ginger , Cotton-wooll, Indico, Speckle-wood , Jamuies-wood, Fuſtick, 
-or any other Dying-wood, of che growth of any of his Majeſtics Plantations, to be 
conveyed into any Parts beyond the Seas , before are Landed in England or 
Wales, for every Offence he ſhall forfeit che value of che ſaid Goods. Vide Stat. 

I5 Car. 2. 5+ 


Goods of Alien All che Goods of an Alien Merchant or FaRtor in agy of his Majeſties Plancations 
Merchants. are forfeited. Vide Stat, 12 Car. 2. 18. 


Copper, Breſt, If any manner of Copper, Braſs, Latren, Bell-mertle, Pan-merdle, Gun-mette, 
pr gator or Bvobaials ſhall be put on board any Veſlel co be tranſported, che Offender 
ſhall forfeir double the value, ro be divided bzrwiar che King and che Proſecutor. 
Vide Stat. 33 Hen, 8.7. 
xol. pexally. And alſo ten pounds more for every thouſand pound weight, per Stat. 
2 & 3Edw. 6.37. , 


The Cuſtomer — The Cuſtomer ſhall rake Bond in double the value of the ſaid Goods, when 
vor performing they (hall be tranſporred from Port ro Port, and alſo 101. oyer and above for every 
day, the pea- thouſand pounds weight , and give Bond 5 - which Bond, if ic want « Date, che 
J- | Cuſtomer (hall forfeic che value of the ſaid Goods, and alſo his Place, per id. Stat. 


To grant « falſe Tf any Cuſtomer grant a falſe Certificate for the ſaid Goods, he ſhall forfeic his 
Sony te Place, and the value of che Goods ſo concealed. 33 Hen. 8. 7. 


The penaley of If any Maſter of a Ship, Owner, Purſer, or Boatlwain, knowing ſuch Metrles to 
che uot diſcs- be Shipp'd, 2nd. do noc diſcloſe ir within three days, he (hall forfeic. double che value 
Ys of it, Vide Stat. 2 & 3 Edw.G6. 37, | 


Not ſeifng the Tf any Officer of che Cuſtom-houſe, knowing ſuch Merrles. ro be Shipp'd to be 
ſaid Grods, the Tranſported, do not ſeiſe it, he ſhall loſe his Office, the yalue of 
Shipp*d. Vide Stat. 2 & 3 Edw. 6.37. ; 


ph ad © 1000 pounds weight, per id. Stat. 4 

Penalty 1000, Tf. the Governour of any Plantation belonging to his Majeſty, do. not his duty 
to a Gevernoxr jtiſtly, according to. the AFG for -| agement of Trade, he  forfeis hys Place 
— bis and 1000/1. per Stats 1; Car. 2. 15. Ma 7 

Tranſporting Every Perſon that ſhall be found guilty of Tranſporting of Leather, thall for eyery 
Leatber. Offence forfeir goo |. Vide Stat. 14 Car. 2.7. 


wot to be ſbipp d Cuſtomer, he ſhall forfeic the value of che Goods, and allo tea pounds for every 


Every 


= tn 


| the Cuſtoms and I avigation. p 


Pr 


DE — 


Every Cuftomer, or ocher Officer, that ſhall negle& his dury, or conniye ar che = 
Tranſportation of Leather, (hall for every Offence forfeir 108 pounds. Yide Stat. gat 
nally 160 4 


f Jac. 22, 


Every Cuſtomer, or ocher Officer, that ſhall make a falſe Certificate of che Land- To make falſe 
ing of Leather, ſhall forfeic 200 /. per id. Stat. Certificates of 


it. & 14C47.2. 11, P 
i7 1007, 


»l times are onl the March «til the it What 
ine ers frottage ono 
frſt _ -- 4 clock, in the Morning, and four 4 clock, 04s 

in the afternoon. The Part of Hull is here excepecd. 


If che Captain, Maſter of a Ship, or Purſer owrward bound, ſhall cake in any Geeds tahen is 
Goods before Encry, he (hall forfeic 2001. Fide Stat.14 Car. 2.11, ny 
109 


* Tf he go away before cleared on Oath in the Cuſtom-houſc, giving a crue Accompt To go before 

of his Lading, &c. he ſhall forfeic 100 |. per jd, Stat, cleared #10 ab, 
: penaliy 1 00 (. 

© If any Captain, Maſter of a Ship, or Purſer, do not bring his Ship to the Port, Maſter of 

and make Encry with as much { 2s Wind and Wacer > hrawos to ring bis hp 

fence he (hall forfeit 200 +. Fide Stat. 14 Car. 2. OO "_ 


If he permir any Goods to be taken out of che Ship, to be Landed, before he hath To ſuffer Geads 
made his general ary upon Ouch in the Caſloas louls for cvery Offence he ſhall *«4*5; xc before 
forfeic 100 /. Vide Stat. 1 Eliz. 11, boonnnn oy 


- If any Captain, Maſter of a Ship, Purſer, or Boat-ſwain, or ocher Perſon caking Goods imberg- 
Charge of che Ship, ſhall permit any ſort of the Package cherein to be epened, im» (ed, &c. 1694. 
bezeled, or altered, for every Offence he ſhall forfeic 100 1. Vide Stat, 14 Car. 2.11. 


Men of War to be liable to the Rules chat Merchane Ships are ſubjeRt to, Li 
to go on board and take our Prohibited und Uncuſtomes Goods. The na 


oners and their ro encer on board, and bring on ſhore Goods outward and 
inward bound, The Officers may ſtay on board until the Goods be diſcharged, 
I4 Car. 2. | 


If any Goods be found concealed-aboard the Ship, when the Officers of the Cu- Goods concealed 
ſtoms have cleared the Ship, che Maſter, or other Perſon, ſhall for every Offence for. 1094 | 
feit 1001. per id. Stat. | 


If any Wharfinger, Crane-k Searcher, Li or ocher Officer, know- wherfager, 8c, 
ing an Ollnce onnary is the Sans. do nor dildoſe ic to the Caſtomer, he (hall wt 6/cofie 
forfeief 106 /. Vide Stat: 1 Elix. 11, &c. 


160 {. 


Tf any Wharfinger or Crane-keeper ſhall cake up or Land, or ſuffer to be Landed, Ts ſuffer Goods 

or Ship off, or. ſuffer ro be Water-bound, any Wares or Merchandiſes, at ny ynlaw= tobe taken up or 
.Fal time, or wichour the preſence of, or norice given to ay Officer at the Cuſtom- {=ded ar was 
houſe, he ſhall forfeit for every Offence 100 /. per Stat. 14 Car, 2, 11, The Port of timer. 


(032) If 


4 
FP, 


+ 


0 Penalties ond Forfeitmres relating to 


106 |. pena! If any Officers of the Cuſtoms ſhall dire&ly or ——_— , - any Bribe, Be- 
for 1aquy » 4 compegie, or Reward, or ſhall connive at any falſe Entry of Goods, he ſhall forfeic 


1001. per id. Stat, 


g0.h penaltyzo ' Tf any Merchant, or other Perſon, ſhall give fuch Bribes, for every Offence he 
give.« Brabe, ſhall forfeit 50 /. per id. Stat. 


ng k If any Packet Boat, or other Veſſel appointed to carry Lerrers, ſhall Import or 
| X | Expory any Gogds or Merchandiſe, for every Offence the Maſter ſhall forfeit yoo }. 
per id. Stat. , 


Forreiga Bane» | If any Perſon offcr to ſale any Forreign Bone-lace; Cut-work, Tmbroidery, Fringe, 
lacey Gai-warls or Necdle-work made of Silk or Thred , for every Offrace he ſhall fortcic $0 /. 
penalty 504. per id, Stat. 


160 l. If any of the ſaid Goods be Imported into England or Wales, the Offender hall 
| fortejt 190 1. per id.' Stat. | 


Fathe cir. Tt any Officer of any Port ſhall make a falſe Certificate, he ſhall forfeit 50 /, 
{LI per id. $4 44> - ay = 
$05, 


To falffe my If any Perſon ſhall falfifie any Cuſtom-honſe Warrant, he ſhall forfeic for every 
raven 109 1 Offthce 100 |. pr id, Stat, | | 


The Officer cs Every Officer appointed to perfe& an Entry, ſhall make report thereof under his 
mate a trne 7e- Hand, unto the Chief Officers of the Cuſtoms, the next day, upon the Penalry; of 
puts 0nyerall) oo | unleſs there be cauſe of longer rime to be allowed by the Chief Officers of the 
F 2004. Cuſtoms, per id. Stat. 


Pn Veſſels If any French Veſſel put any Goods or Paſſengers on Shore, [or into any Boar, to 
not 19 put Goods be conveyed on Shore, and not pay the five ſhillings per Tonnage due upon French 
onſhore xt p©= Veſfcls , upon their rerurn they ſhall forfeir ren pounds, and pay all the former 


4 F 5. per Tus 
the penally 10 (. Dury, per id. Stat. 


Pilot or Water. Tf any Piloe or Waterman ſhall þ? out from any Port, to bring in' any Goods or 
man going out of Paſſengers from aboard of any French Veſſels, for every Offence he ſhall fcfei 4ol. 


any Port brings . 
Goods ce, pew id, Stat. 


nally 40 L. " 

Officers not gi- It any Caftomer, Comptroller, or Searcher, or their Deputies, do not give their 

ere i atrendance at the Cuſtom houſe ar ſuch came and as are appointed by Law, 

penalty tool, and alſo do not their utmoſt diligence in their reſpe&ive Places, for every Offence 
the Offender ſhall forfeit 1001. Vide Stat. 1 Eliz. 11, 


Net nefiden ns If any Cuſtomer, Comptroller, or Searcher be not reſident upon his Place and 
bis Place, 98+ Office, for every Offence he ſhall forfeir 100 /. Pike Stat. 1 Hen. 4.13. 4 Hen. 4. 
Rally 1904. 20, & 21, 13 Hen, 4, To : 


Notuftom of- Tf any Cuſtom-houſe Officer fraight, any Ship, or uſe any. Merchandiſe, or __ 
certo'be Omaer any Wharfe, or hold any H » or Tavern, or be FaRtor, or Attorney, or 

of a Ship,or wſe to any Merchant , for every Offence he ſhall forfeir 40 4, for every fix Months, 
Merchandiſe, 
&c.penalty 49 (, 


to be divided berwixt the King and the Proſecutor. Yide Stat. 20 Hen. 6. 5. 
It 


the Cuſtoms and IC avigation. 9 p 


If any Cuſtomer, Comptroller, or Searchet, be a Common Offer, or Deputy to No Cyſtom Ofi- 
a Common Officer, in any City, Butrongh, or Town, upon the penalty of 4© /. cer to be a com- 
for every fix Months he ſhall fo officiate Offices together. Fide Stat. 3 Hen. ny YT 
7.1. | 
Quere, Whether this Statmte be in forct , or Repealed by the Statnte of 
3 Hen. $, 5, 


Engliſh Shipping is eicher Engliſh builc , or bought bona fide by Engliſh Money, 5 OE 
Ee nd Farm 2 CE MRS BE = 


A TABLE 


A 
Tr A BEE 


OF IHE 


SIATIUEFES 


Relating to the 
Cusroms, and NAviGaTIoN, and TRADE, 
Made in the Reign of 


| King CHARLES the Second. 


=— and Poundage hich _12 Car, Il. 4. 

Preventing Frauds ——_——S 
Navigation Encouraged ah —12 Car. Il. 18, 
Wooll, Sheep, SCC. 12 Car. Il. 32. 
Leather, &C..._- 14 Car. II. 7. 
Bonelace, &c- 5 14 Car.1l. 13. 
Wooll-fells, &c. — — 14 Car. Il. 18. 
Card-Wyre and Iron Wyre, &c. 14 Car. Il. 19. 
Encouragement of Trade, &c, | ..15 Car, II. 57 


Encouragement of Fiſhing ——25C.l. 4. 


FUnr 


AU r H O 
His Books. 


C\ Ince now, my Book, thou art ſo far gone on, 


HJ Abroad on Gods Name, and be better known : 


But had there been now but one quarter done, 

That, nor the reit, ſhould n'er have ſeen the Sun. 

To Friends be free , ope them thy Treaſures Store : 

But carping Scoffers , let them baye no more 

But Scraps, for that's enough, and good for ſuch 

As poyſon all they ſee , foul all they touch, 

And on Mechanick Scapes forge Arts detraftion, 

Ere they will wink, or mend the faultier aSion 

Th' Errata's made. I never did intend it 

For fuch as not commend, nor can come mend it ; 
Not I: And ſo 1 end it. 
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COMPENDIUM 
FOR TIFICA TION, 


BOTH 
Geomerrically and” Inſtrumenrally, 
BY A 
>, LE, 

The Making whereof isſhewed by the Tables, 
_l their Uſe, Sen" _ Tables _— _ 
or ſpeedy ProtraCting of any Fort conſiſting o 
8 Bulwarks, whoſe Baſtion-Angles ſhall not 


# exceed 90 Degrees: and ſo the like for Baſtion- 
Angles of” I2 Bulwarks. 
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FOR TIFICATION. 
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AG, or AH, the Front or Face of the Baſtiog n—— 


A 


"COMPENDIUM 


Irſt, I will deſcribe pars of a Tetragon or Forr, and explain elhas 


of the Sides and Angles thereof, as in the Figare following, 
* 
6s FOLLICLES ———_—— 
Pd i, Ts, 
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ws 
Names of the Sides of a Fort: 


AB the Outward Side of che Polygon, and DE the Inward Side. 

C AheSemidiameter of the Outward Polygon, and CD che Inward. 

1H A GF che Bulwark or Baſtion. By” 
m__ FILE 


A D the Capital or Head L Hu 
DI, orD F, the Gorge 


TH, ot FG, the Flank ; M5 EF Mike feccnnd Flank 


D G che Eſpanle, or Shoulder. 
F K the Curtain 
A K thelongeſt Lineof Defence 
A L che ſhorteſt Line of Defence. 


Names of the Cavng les. 


N AB the Angle of the Polygon, and N A C the half Angtc. 
HA G the Flagked Angle of 4 Bulwark, ) 
(p 3 


— 
— — 


— =. Foot. 


——_ __—— 


Do — 


AGF 


Fortification. 


—  ——- —_— 


A GF the Angle of the Shoulder. 

FD G the Angle forming the Flank, commonly 40 Degrees. 

G A O the Inward Flanking Angle. 

A PB theOurward Flanking Angle, and APO half the ſame. ; 

Nate, /Thacpt BaſtionGrFlanked AngketH A G muſt fever be leſs than 60 

Degrees; wither above 96 Deets 3 but as neex-as you can torah Angle of go De- 
grees : So that it may be defended from the Flank and Curtain on either fide. 

The longeſt Line of Defence K A not te beghove 12 ſcore Yards, that is, 720 Foot, 
being withia Musket-ſhotz and the breadth of che Rampire co reſiſt che Battery 


- 


100 Foge, - », Fl he q 
E : þ | . 


"jd ” 


To. Deſcribe 4. Fort of Five Bulwarks , or «ny other, ſo that the 
' Baſtion, or Flankgd Angle of 8 Baſtions or Bulwarks exceed 


# © 
* A 
. _ 
= 


Angle (which in the Table following the Figur&xyou ſhall find to be) 54 deg. as 
C D; alſothe ſame again from Dto E, and | the, Line AE. Now divide the 
half Polygon Arches CD and D E each into three equal parts, as inFHIG, and 
from two of thoſe parts from D,. as Fand G, d Lancs anto the Baſtion Point at 
A. Then take any convenient. Diſtance, and lay tie ſame bn thoſe Lines from A 
unto K and L, which ſhall make the Fron® ar Face of the Bulwark. Next, from 
the ſhoulder ar K ler fall a Perpendicular'to AB, as KM; and onche Center at K 
deſcribe an Arch of 60 deg. from M towards N, and from M lay down on the fame 
Arch 5o deg. or more <cxa&t 49 deg. 24 win. and ſo dry K N, which will cur the Se- 
midiamerer of che Polygon in the Point © z ſo ſhall A © be the Capiral Line of the 
Baſtion. Then from'O draw a Line parallel to AB, as O'Þ ; fo ſhall you haveOR 
for the Gorge Line, and RK the Flank. Now for the Curtaihy, rake half che Fronc 
AK, as AT, and lay ir down three rimes from R cowards P, which wall fallin S; 
ſois R S the Curtain, Then on the Point at Sere& a Perpendiculagy/as S V, 

to R K, which ſhall be the Flank of another Baſtion 3 and ſo the Front K A being 
laid from V,, ſhall cur the farſt Line AB'inB ; ſo drawing V B, yow haveche Front 
of the ſame Baſtion, ; . 

Laſtly, Divide A B in the middle, as in W, and front W ler fall a Perpendicular 
to A B, which will cut the Semidiameter of the Polygon in the Point D ; (Fs D the 
Center of the Polygon. Avdwith he fanie Secaitfiamerer /D A you muſt deſcribe 
a whole Circle, of the which A Bis the 5 part thereof, which Diſtance will reach 
from B unto RN, and'from X unto Y, and foro Z, and your firſt Point at A, where 
you begun your Work. bs Y \ o 

Fox the other Baſtions, they may be eaſily tranſported from the fitft Baſtion. And 
note, Thar if yout Port exceed 8 Bulwarks, you "muſt add 15 deg. to halt the Poly 
gon Angle, ſo have you the. Baſtion Angle; and chen work as before. ' Bur in 
Forts that exceed not 8 Bulwarks, where the Baſtipn Angle will not be aboye 90 deg. 
you muſt rake the 5 part of the Angle of the Polygon. _. | ' 

The longeſt Line of Defence is from A unto Q » and ſhonld not exceed 720 Fooe 
(becauſe of being within Masket-thot) the Curtain R'S about 420 Foot, and the 
Front” A K 280 Foot: And for the Flank RK, and Gorge RO, theix proportion 
commonly is as 6 to 7 : but the Angle K OR forming the Flank & about 40 gr. by 


which the Proportion is neer as 5.ta 6, : I 
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neeutruracecs CLELEIEEEEEEFEFFERW 


. 


Degrees. | Degrees 
Terragon 45 30 
Pentagon | 54 36 
Hexagon 60 40 
Heptagon | 64 7 42 7 
ORagon | 67 x | 45 


The © Baſtion Angle is here found 
by taking the 7 of the 3 Polygon 
Angle : So the Baſtion Angle will 
be an Angle of go degy. in the 
Oftagon. And yg more muſt the 
Baſtion Angle be in any Polygon. 


we 


an, Ange oe, Angie 


by 7 Degrees, | Degrees. 
wh jv 


4 Tible fo 12 Baſtigns. CY 


POO nd be 
$ |[Pencagon | 54 34 z 
6 [Hexagon 60 37 x 
7 |H n | 645 397 
8 [Octagon | 675 | 417 
9-|Enneagon | 70 42 5 


- o_ 7} [| 43x: 

I n 7 7 

_ | Dodo i = wr | _—_ 

The + Baſtion Angle 1s hete found 
byadding 15 d. to 4 the Polygon 
Angle, and take the 5thereot: So 

| the Baſtion Angle will bean An- 

gle of go deg. in a Dedecagon. 


of 


SS SSKEEDnASH 


Of the works that are in or about Forts of mof 
Importance. 


nn” ———_— 


A B the Breadth or Walk on the Rampire——- — Ao Fees; 
B C. the Breadth of the Paraper of the EE PR 
bray, and Para , each 20 Foot ; $ 
DE oo of the Mon, 7 of Tithch——=—=——d.——0 
E F the Coridon,” ox Coyert-way'of.t —_— — 20 
F G che Argin or Parapes Fe or 60 
H cheRavelines ; b che Half-moons, with their Parapers— 20 


— <1 


| 
| There may be fometimi&s in occafi in Forts to raiſe Mounts, Cavalichs, Plac- 
ama TOs vu man other Works, and to view che 
about ; which maybe raiſed upon the if you have room withal co make 
of the Blanks: Otherwile lee them be ah Bi Cue 0h all th 
Rampire, ſo chartyou'may have room left for the Walk. 


p he Fort, with the wv (or Head) 
nn ent, 


a A $i Wy OOO, 
*" | [ y TRICE 
83 '\ , \ L * k £ IZ | v YY \ SE = . de FT . S Ae WA - 
204\4 0 At iy 2 A Saree Wada TA wy. - 
A Y ODQGOaUuL, IM CT 


nh 
Line AB, Code 
down half che Poly | 
6o deg, ao nn $5. FS" __ and draw ACand AD: Now the 
part of the half Polygon Angle is BG and C F z-then SOIC Lie Pe 
AGs Next\you make. chowe of the Capical Line , of any ſufficient lenge, 
which let be AE; og ig Lic parallel ro AB, as EH, concinued ; 


- che Point E, as Cencer, deſcribe K I, ic an Angle of 
; fo ſhall ET car our Nog 9s a3 A L ; So from L ler fall che 
ins which ſhall be M N the Cartain LE ty the 


whole lengrh of the Front, m— Lal noon, For the veſt of che Wotk, you muſt 
proceed asformerly. 


= 


For 


9 


< mo {bo ro Tf 


 FOuter Polygon. 


BY? a ab Sides | 7 6 7 | $ 
4Y , 


apinſt the word Capital in the firſt Column, 2602, bur 260 will ſerve: Take che 


——— #—_— 
— 


For the Horm-works. ; 

{e223 v0) When A raged As Ns WAN a) 2c tt IT 
Yo: muſt conpguectbelenkers db ave )\N ©-nmeP.and Q_; then'rake the 
longeſt Line of Defence A N, and lay it thereon from the ſhoulders at L and 
O, unto Pand Q_,; drawing the Line P Q , dividing it into three cqual parts 3 and 
from thoſe parts 1 and 2, draw parallels unto P L and Q O: alſo from choſe Points 
P and Q draw parallels to che Fronts A' L ang BO, thoſe will cur che former Pa- 
rallels in R,$, T, and By whih x AI. | will limit-rhe Fronts,. Flanks, and 
Curcains, as you may efify-perceive ; nuns whii$h you mult make che Rampure, Para- 

pet, &c. as in ahe former | 214 

l | {1 


= VAN 
; the one for 12$aftions, and the other for Forts 


, 6 trace help of « Line © 
;, whe het out any Fort by help of m" 


Baſtions< 
Eel Por drvide the Side of the Onter Polygon 
, (| © into To0QE parts. > 
The Firſt Table for 112. Sides. 
|Namber of Sides |' 4 | 6 1 
| | 
The Side of the}... 10000/ 10000 


The Capital Ling 2428 259% 2756 29326] 3086 3136} 3148 3180, 3204 


—_ 


The Gorge-- | 1088] 1264] 1378] 1470] 1538 116 1722) 1793 1842 
{The Front 2914] 2953] 2986) 3014] 3024 3054| 3070, 3083) 3094) - 
[The Flank | 9791, 1128] 1246'1360\ 1516 1526! 1536 1542 1546) 


The Second Table, for 8 Side#, whoſe Baſtion Angle 
, then make 90 Degrees. 


The Side of rhe 


BY Polygon 100090! 


10000 {| I00O0OS | IOQOOC 1 10000 


— 


m—_— 


The Capical Line 2396 | 24981 26021] 2695| 2778 


- 11207, 1424 | 14807 1599 | 1698 
ls | 2914 [2979 2959 2975 2987 
aL 110 940 [10135 1242} Y3421 1423 
A ——_— d "25 7 
- The 'Uſe of theſe Tables. © ns 


# 


Et:3r be required to draw the Proportional” Dumenfion of a Repulae For of 
| 6 Sides}! As for Example, in the fourth Figure, whoſe Side AB mylt be divi- 
ded into ens ne ad pete cr be THUIEs into 1O parts ; (0 
have you 1000 parts, which ſhall ſaffice. Now proceeding according to former Di- 
rections, until you come ro make choice of your Capical Line, you ſhall here find 
in the ſecond Table, which is beſt for che purpoſe, under the Figure 6, and right 


ſamo 


CE Ee EE A 


ſame from che Scale of Equal and lay. ic from che Baſtion Point at A, .and it 
hace Bad "RI ID. $ wo, M:; So will the Fron: 
n the Line out is 143 wato M:; Sow your 
AL be 296, and the Flank M L. The Curtain, being cacoendl & half che Trageh 
of the Frone, will be MN 444- Thus you TT ts eſt e Ia 
bles are uſcful for Irregular Forcs 3 Buc firſt 1 will 
and Scarpings of che Rampire, Paraper, Dnch;-&e. ot 
repreſcnccd 1n the Profile, or Section, as followerh. 


+. 294 


'u ""TTerrd ' 3 0 64% q my 4 
. | dC. 
» "i 

The Breadch of che Rampure may be 2 24, 39/'6r qo Foorz birhere AB isbur<33 Lal 
The Inward Scarp h C——— na We” oe RR. Fr 
The Height of che CD —— FRCT nnd. 6 | 
The Breadch of che. of the Rampire D E- _ 3 
The Breadth of the Bank or Foor-pace of the Parapet E F—,—_———— 3 
' and the Height of the fame Foor-pact— —— — —— — 24 i, 
The Inward of the Paraper F G-— & . 1 {\- 
The Inward Height of the Paraper' GH - rmmm—_ — 6 lhe. 
The Breadth of che Paraper at the Foor F E———_—— ——0 & 
The curward Scarp of che Rampire BK— —— 3 3 
The Inward Scarp of che Paraper hy — ns Þ F 
The Oacward Height of the Para —_ _ — 4 LS 
The Thickneſs of the Parapet ar cop Ne hn rnnntnne 7 k 
The Brim of the Ditch BO——————— ——— be 
The Breadth of che Ditch at che rop O P-—————- — is 
The Scarp of the Dirch O _ —__ — 6 ef 
The Depch of the Dirch QI EAGLE PP Er REFER ; 
The Breadth of the Ditch ar the Bottom R $-——- ———— m—_—0 


-The ie info Lye = '-» duties Connter ſeary ; 


th rLterocetecee #x@S@S#2@2@%% X4.,44s 


; | 
& 
: EFGH is the Subtrench , and 
L is the Argin or Paraper of the 
q) Counter- 


CD is the Faufſe-bray, and D M his Pars 
I K che Coridor, or Coverr-way. Laſtly, 


Fania 5 vr 


tres p."N 
oy '<>t If is bar t 2 Foot, -which i ſornewhar 


EE 
to eortiman bi Tin if the Trench beangde broader, then 
cormneand c 


Lf C1 
*4 # } 3 3. 2171 - - P J 4 . c : 


of PRAC ha 


»}# a" 
N che ſeventh Figure following let A B CDE be an 1 Fort, containing 


5 Baſtions, or Bulwarks. Firſt wb _—_ Anglc at AJ 


which do thus : Divide che Polygon Anfſe ig hat 
the Baſtion-Angle as formerly, bang * of _y olygon 


tinued, Seng th 5d where the Frog 
Dl mke che half Polygon- 


 . Now npon ſome {| 

;INov. neon lms free Pape get its LKM : They 

ical Line, as before ; rig! porta. chr Ys 3a —_— 
Bahon will en choc Figure) nnduatel EN, md from Arg out gr 
draw a Parallel ce K L, contioucd co O, as NP; and fo proceeding as be- 
oP CA ade Poine of the focond Baſtion ar O- So have you the Propor- 
con of your Baſtions, whereby on hap ge Rake &s tee fovench Bier 

x. from the Point at A, you muſt zakt, A B che ſhorreſt 

and lay ir from © unto Q_; and from Q paws Log oe Cogan 

N conti QR- afOniegs Ly fs hy og)" ares car QR 
Q 


[Lins fompe for , which awſt he 
laid down onthe rn Fig fm, Aus Ts Caicer of che Gorge. 

Po es ye; Lige from. K-xo W ; PT 
ler being laid from W = "$4 


AF, and dra 
hanging & and A I copy 


pn 
ay GAP, 


an the Point/at X.4 (o is 
RB the Fatt, wo to be Ih _ ray evench Figure from A unto 


which commonly the Leo the Pk be proportioa: as 7 to 6. 
Mach cxcer cons I ets of Inagadtr Drneibmciond bur my purpoſe Wis cime 
1s bur co make a {mall Treatiſe, or an Epirome thereof. 


tortification. 
The ſeventh Figure, of an Irreg lar Fort, containing 5 Baſtions 1, being the 
Platform of the Royal Fort ſornerimes on St. Mictac!'s Hill, 0» the North 


Weſt Side of the City of Brittol. 
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Fortification. 
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To make « Stale fer Fortification by the 
Tables, 


= may be performed Geometrically by obferying 
che former curing whereby you may gain 
che lengrh of every Line: bur it will be fooner done, 
and more eafic, > theſe Tables following. 


Pirffl Table, for 12. Sides. 


LIL 10 IT its 

1 060;1 = 
795] 810 '$i3\'23y 

197 174 [1166 


777 
209 
108 101, 46 


233 
133] 115 
© v5" 8 
97 0 $' 80 


4|516 


1000 $000 
661' 700 
412 347 
58 151 
133 127 


1000 
731 
299 
141 
119 


13 


111] 103 


Second Table for 8 Sides. 


de your Teil of a ſufbeient kak, that may .-' 
boek Lines,, for 12 Sides, and the ohice 
for 8:\ tgp ony wk in the breadth of the" Scale, 
che Borders, any ſufficient, breadch , as 
Vince draw Pazallels to the Sides, 


ge” C al , and 
— andy rt "Rs ff all he 21 
Pac be 75 deer. 

Now make choice of th& kent-of che outer Po- 
» Which here I mgke\chree Inchg'y, and di- 
Line by che Side thereof, equal” cherero, _ 
in 100 cqual parts, Tappaſc each pare inty.40 ; 
ſo have you 1008 ;--agrecable ro the Tables,” 
next thing is to draw Peralfcls tC E, 


wh ou may 
ny yo the lower Sal 
like manner you may do for all the reſt, 

Now to draw the croſs Lincs Bos hy Sema 
cers'of the Iriner Pol , 43 allo che Lines for che 
Fronts, Gorges , an Flanks , you ſhall work thus. 
Fo, ou "maſt note, That he Semidiatmeter of the 

fin s he o— 6r whole Line of 1000 


equal 


equal parts, and chat is drawn at Right Angles, or a croſs ar F: Bur for the Semi- 
diameter of che Inner Polygon, look in che Table of 12 Sides in the ſecond Cece 
lama under 4, you have 661, Take the Tame Namber off your Scale of Equal 
Parts, and lay ic from E to H : Then in the third Column under 5 you have 
7co parts ; lay the ſame down from G ro I, and make there a prick or poine : 
Do the like tor the Hex+gon and Heptogen, as ar land K; ing along with 
all che reſt, umo the Dodecagen. And laftly, draw a Line through all choſe Poines; 
So have you the Arch Line H M for che Scmidiamerers of the Inner Polygon. In 
the ſame manner work for the Frone, Gorge, and Flank Lines. The Scale of 8 
Sides is the ſame Method. 

I have alſo inſerted on the left fide of the Scale a Line of Chords, whoſe Radius 
(or Arch of 60 Degrees) is chree Inches ; and on che left fide, a Line for the Sides 
of the Polygons, The H-x:gon, or fix Sides, is equal to the Radius: And far 
the Terragon, or four Sides, 1t is equal ro the Chord of 90 Degrees, So having 


deferibed a whole Circle wich the Chord of $0 Degrees, you Ihall find, char if : 


you rake from theCcer N unto 5, it ſhall dividethe Cirde = equal parts, fax 
drawing theFigure of a Pentagon, which in the Tecond Figure of a entagon Forc 
will reach from A to B, and fo tw X, Y, Z, and A. Now D A in che fame fe- 
cond Figure you (hall find co be the Semidiamerer of rche- Oucer Polygon, which 
in the Scales G.F ; and raking G1 off che Scale for 12 Baſtions, ar GO on 
Scale of 8 Baſt ic will give the Semidiamerer of che Inner Polygon , as 
in the ſame Figure, So likewiſe G Þ on the Scale will be to the F 
AK in che Pentagon Fort. The like-yog may underſtand for Laying down 
Gorge and the Flank. And tor theiCartain, as before, you muſt make RS 1 5 the 
A Selle lobe of evo in Soamdhe Fordficnina. * bs for ada 
This Scale will al Liſe in wn. As for Jaſtanck. 
In rhe ular Fort , the leventh Figure, you ſhall find che Half Baſtion 
GAF to be $8' Degrees , which falls on the Scale berween the Pentogen, an 
Hex»gon, from whence you may traw a Baſtion on ſome ſpars, place , anfl, from 
chence profortionatethe fame unto che outer fide-of che ſeventh'F.gure AB. The 
x} 1 leave to your own prattice. 
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How to Fertifie a long Curtain with Bulwarks, or 4 ſtrait 
Town Wall. 


ihe the Curtain be A B. Firſt take 200 Foor from the Sca@of  Fortification, 

| accounting 10 for 100; and lay the ſame from A untoC, and from C unto 

D: So ſhall A D be the breadch of the Neck of the Gorge : and upon the Poinc C 

ere a Perpendicular, 'as C F; Then take 420 Foot off your. Scale, and lay-che 

ſame from D co E, which ſhall be che lengrh of the Curtain, Nexe you muſt rake 
hp Foot, and lay the ſame from E, to cur off the-Capical Linear F; fo ſhall EF 

the longeſt Line of Defence,” and CF the: Capital Line; which Line C F muſt 
be laid down from Cunto G: and draw G F for the ſhorceſt Line of Deftnce, 

Laſtly, upon'D ere& a Perpendicular, which will cuc che ſame Line in H ; fo have 

ou D H for che Flank, and HF the Front. . Thus have you finiſhed half che Ba- 
ion, from whence you may tranſport all the reſt of the Baſtions, were they ever (o 
many. 

- That theſe Baſtions muſt not exceed-7 2@ Foot, that ſo it may nor be wich- 
out Musket-ſhot. Bur if you will defend che Front with Cannon, you may make 
the Line of Defence almoſt ewice ſo much. The like for che Curcain, which may 
be $00 Foot z; and inthe middle of che Curtain you may make a Spur, or Point of 

, a Baſtion, as at K, which'will be neceflary for Musket-ſhor, befide rhe Cannon ; 
which in the Line drawn about che City of Brifol I have ſeen many of chem, 


Fortification. 


Theſe fove following Pieces are raken ont of Malchus ; The Proportions you may 
fad by the Scale, and the Rules before ſhewed. 
Fe+ no gon 4 


- * . a. 
» ns .- ©. 
”- ®, % 
# Py , o 
EE I. 
* 
* 
"x wh *{ 
”s **, 
*S 
- 
= > 
. - 
. # 


# —- 
. CEL EITEEEEFIEEFIT TN 
*'s 
« FP, 
._ o - 
# * = 
. = o 
o o Py 
by . # 
.* 6 - 
= » . 
. * P 
6 = 
- P * 
J KM 


© ©% %» © «% » ® ww=g 


4; 


: 
= 2a "40 canes 


% 
by . 
F 4 


ca 
- 
CAL E LE LEY COSI 


. * 
LLLLLES SnSRemac 
* 

% * 

\. 3. / 

Ry 
. 


au nn = mnSs 


ol 
> 
o 
Pg "6 


+ 
be 


* 


= 
of 
F4 
de ts 
F-, 


4 


